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I[MOACHUTEJIBHASA 3ATINCKA

[Tporpamma no yue6HoMy ripeamMeTy "Buonorus” (nanee - 610I0rusi) Ha YPOBHE CpeiHero 001ero
obpa3oBaHus pa3paboTaHa Ha ocHoBe deziepanbHOrO 3akoHa OT 29.12.2012 Ne 273-P3 «O6
obpa3oBanuu B Poccuiickoit ®@eneparun», PI'OC COO, KoHrlemniuu rpenojjaBaHust yueGHOro
nipeaiMeTa «brosiorusi» ¥ 0OCHOBHBIX TIONOXKeHUH (hefiepabHOM paboueli MporpaMMbl BOCTIUTAHUS.
YuebOHbIii ripegmet «buonorus» yriybnéHHoro ypoBHs u3ydenusi (10—11 kiaccel) sSiBASI€TCS OAHAM
13 KOMIIOHEHTOB TMpeIMeTHOM 06acTu «EcTecTBeHHO-HayuHble rpegMeThbi». CoracHo
nonokeHusm PI'OC COO npodusbHbIe yueOHbIE MPeIMeThI, U3yUaeMble Ha yITyO/IEHHOM YPOBHe,
SBJISIFOTCST CTIocoO0M auddepeHraliuy o0yueHUs Ha YpOBHe cpejHero o01iero oopa3oBaHus v
TpU3BaHbl 00eCTIeunTh TPeeMCTBEHHOCTb MeXK/ly OCHOBHBIM O0IIIMM, CpeIHUM O0IMM, CpeIHUM
nipoeCCHOHATBHBIM U BBICIIMM 00pa3oBaHreM. B TO >ke BpeMst KaXK/bIi U3 3TUX yueOHbIX
TIpe/IMETOB JI0/KeH ObITh OPMEHTHPOBAH Ha TIPUOPUTETHOE pellieHre 00pa30BaTe/bHbBIX,
BOCIUTATeTbHBIX U Pa3BUBAIOIINX 3a/lau, CBSI3aHHBIX C MpodopreHTaLyei 00yuaromuyxcs 1
CTUMY/IMPOBAaHHEM HWHTepeca K KOHKPeTHOW 00/1acTh HayuHOTO 3HaHUsI, CBSI3aHHOTO C OUoIoruei,
MeJUI[MHOM, KOIOTHel, IICUX0JIOTUel, CTIOPTOM W/IU BOEHHBIM JIeJIOM.

[Tporpamma 1o yuebHoMy ripegmety "buosiorus” faéT rnpecTaB/ieHue O ey U 3a/lauax U3yueHus
yueOHOTO TipeMeTa «brosiorusi» Ha yrinybi1€éHHOM YPOBHE, omipesienisieT o0si3aTesibHOe
(MHBapUaHTHOe) MpeJMeTHOe CoZiep>KaHre, ero CTPYKTYPUPOBaHKe 110 pasziesiaM 1 TeMaw,
pacripeziesieHHe TI0 K/lacCaM, peKOMeH/IyeT 10C/Ie/[0BaTe/IbHOCTh U3yueHHst yueOHOro Marepuasia C
YUETOM MeXXIpeIMeTHbIX U BHYTPUITPeJMETHBIX CBsi3ei, JIOTHKW yueOHOro mpoliecca, BO3pacTHBIX
ocobeHHOCTel oOyyaromuxcs. B rporpamMme 1o 610/10rHMH peasTu30BaH MPUHIUI TPeeMCTBEHHOCTH
C u3yueHreM OHOJIOTHH Ha YPOBHE OCHOBHOTO 0011lero o6pa3oBaHus, 6y1arojapst uemy
TIPOCMAaTPUBAETCS HAaIlPaB/IeHHOCTh Ha MOC/IeAyolee pa3BUTHe OUO/IOrHYeCKUX 3HAHHUH,
OPHEeHTHUPOBAHHBIX Ha (HPOPMHUPOBAHKE eCTeCTBEHHO-HAYYHOTO MUPOBO33PEeHMsI, IKOJIOTHUEe CKOTO
MBIIIJIEHUS], TIPEACTaB/IeHHH 0 30pOBOM 00pa3e XU3HU, Ha BOCTIMTaHHe OepeXXHOTO OTHOLIEHUS K
OKpY>Karolllel pupoHoi cpefie. B mporpamme 1mo 6M0/Ioruu Takke 1MoKa3aHbl BO3MOXKHOCTH
yuebHoro ripeameta «buosorusi» B peamu3saruu TpedoBanuii @I'OC COO K nyiaHUpyeMbIM
JTMYHOCTHBIM, MeTarpeJIMeTHBIM U MPeJMeTHBIM pe3y/ibTaTaM 00yuyeHust U B )OPMUPOBaHUU
OCHOBHBIX BH/IOB yueOHO-TI03HABATe/IbHOM /IeATeIbHOCTHA 00yYaroLUXCsi 10 0CBOEHHIO
cofiep>kaHusi 61o/TorUecKoro oopa3oBaHusl Ha YPOBHe cpeiHero ob1iero o6pa3oBaHusl.

YuebHbIi 1TpegMeT «bronorusi» Ha YpoBHe cpeHero o0iiero oo6pa3oBaHus 3aBepiiiaer
Ouosoruueckoe oOpa3oBaHMe B IIKOJIe U ODHEHTHPOBAaH Ha paclivpeHre U yriyosieHre 3HaHUH
00y4aroIMXCsl 0 )KUBOW TIPHUPO/Ie, 0CHOBAaX MOJIEKY/IIPHON M KJIETOUHOW OMOJIOTHH, SMOPUOJIOTHH U
OroIoTHY pa3BUTHS, TeHETHUKH, CeNeKLIMH, OMOTeXHOIOTHH, SBOJTIOLMIOHHOTO YUeHUsI U KOJIOTHH.
V3yuenue yuebHoOro npesiMera «buosorusi» Ha yriy6/ieHHOM ypOBHE OPUEHTHPOBAHO Ha
TIOArOTOBKY 00yUaroIuxcs K Moc/ie/lyrolieMy Moy4yeHrto 61osiornyeckoro o6pa3oBaHus B By3ax U
opraHu3alusx cpejiHero rpogeccruoHanbHOro obpasoBanusi. OCHOBY ero Co/iep>KaHusi COCTaBJIsIeT
cucTemMa OMONOTUYeCKUX 3HAaHUM, TIOTyYeHHBIX TPU W3yueHUH 00yJaroI[iMHICS COOTBETCTBYIOLIUX
CHCTeMaTH4eCKUX pasziesioB OMOIOTHY Ha yPOBHe OCHOBHOTO 0011jero obpa3oBanus, B 10—11
K/laccax 3TH 3HAHUS TIO/TyYaroT pa3ButHe. Tak, pacivpeHsl U yriiyOsieHbl 610IoruuecKre 3HaHUS O
PaCTeHUsIX, )KUBOTHBIX, TPHOax, OaKTepusix, OpraHu3Me ueioBeKa, OOIIMX 3aKOHOMEPHOCTSIX
JKU3HU, [JOTIOJTHUTE/TEHO BK/TFOUEHbI OMOIOTHUecKre CBe/IeHHsI TIPUK/IaZHOTO U TTIOMCKOBOTO
XapakKTepa, KOTOpble MOXKHO MCII0/Tb30BaTh KakK OPUEHTHUPHI /1S TOC/IeIyIOIIero Beioopa
npodeccun. Bo3aMo)kHa Takyke UHTerpaLysi 61M0/IornuecKUx 3HaHUM C COOTBETCTBYIOLUMU
3HAHUSIMU, TIOTyYeHHBIMU 00yUaroUMUCS TIPY U3yUeHUU PU3UKH, XMMUH, reorpaduu u
MaTeMaTHKH.

CTpyKTypa nporpaMMeI 1o yue6HOMY mipeiMeTy "buosiorusi” oTpaskaeT CUCTEMHO-YPOBHEBBIN U
9BOJTFOLIMOHHBIN MTOX0bI K M3yUueHHto 6urosioruu. CoriacHO UM, U3yUaroTCsl CBOMCTBA U



3aKOHOMEPHOCTH, XapaKTepHbIe /s YKUBBIX CUCTEM PAa3HOTO YPOBHSI OPraHM3al[iH, IBOJTFOIN
OpraHn4ecKoro MyUpa Ha 3emsie, COXpaHeHHst OM0I0ruyecKkoro pa3HooOpasus riaHeTsl. Tak, B 10
K/lacce M3y4yaroTCsl OCHOBBI MOJIEKY/ISIPHOM Y K/IETOUHOM OMOIOrvy, SMOPHOIOTHY ¥ OHO/IOTHN
Pa3BUTHS, TEHETUKHU U CeJIeKIMH, OMOTEXHOJIOTUY ¥ CUHTETUYeCKOW OHOJIOTHH, aKTyaTU3UPYIOTCS
3HaHUs 00yUarOLUXCs TI0 OOTaHWKe, 300/10THUH, aHATOMUH, (hpr3nosoruu uesoBeka. B 11 kiacce
M3y4aroTCsl SBOJTIIOIIMOHHOE YueHre, 0CHOBHI 9KOJIOTUU U yueHHe o 6ruocdepe.

YuebHbI rTpegMeT «bronorus» pu3BaH 00eCTIeunTh 0CBOeHHEe 00yUYarOIIUMUC OMOIOruYeCKUX
TeOPUU U 3aKOHOB, W/}, MPUHLIUIIOB U MPaBUJI, JIeXKall[iX B OCHOBE COBPEMEHHOW eCTeCTBEeHHO-
HayYHOW KapTHUHBI MHpa, 3HaHUH O CTPOEHUH, MHOT000Opa3nu U 0COOEHHOCTSIX KIeTKU, OpraHu3Ma,
MOMy/IALMY, OMOL[eH03a, IKOCUCTEMBI, O BBIAAIOIINXCS HAYUHBIX [J0CTHKEHHUSIX, COBPEMEHHBIX
WCC/IeZIOBaHUSIX B OMO/IOTHY, TIPUK/IaJIHBIX acrieKTax OMoIornueckrx 3HaHUM. [/t pa3BUTHS U
TIO/I/iep>KaHKst MHTepeca 00yJaroluxcst K OMOI0OTMY HapsAy CO 3HaUUTeTbHbIM 00BEMOM
TeOpeTHUeCKOro MaTepHrasia B COZIePKaHHUH MTPOTPaMMBbI 110 OUOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO
C WUCTOpUel CTaHOBJIEHUS U Pa3BUTHS TOM UM MHOU 00s1acTh OMOIOTHY, BK/IaZIOM OTeueCTBEHHBIX U
3apy0eXXHbIX YUEHBIX B PellleHre BaKHENIITNX OMO/IOrHYeCKUX U SKOIOTHYeCKUX Tpobiiem.

Lesb u3yuenust yuebHoro nipeameta «brosorusi» Ha yriy6iéHHOM ypOBHe — OBJIaJieHHe
00yYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHA/TLHOW OpPraHU3alvK )KUBBIX CUCTEM Pa3HOTO
paHra v mpuoOpeTeHre yMeHHUH MCI0/Ib30BaTh 3TH 3HaHUS B ()OPMUPOBAHUM MHTEpeca K
orpeziesIéHHOM 06macTu MpodeCCOHATBHOM JieaTeTbHOCTH, CBSI3aHHOM C OMOJIOTHeH, Wir K
BBIOODPY yueOHOTo 3aBeZieHus 15l TIPO/IO/DKEHMsT OMO/I0rnyeckoro o0pa3oBaHusl.

HocTwkeHue e/ U3yueHus: yueOHoro nipegmerta «brosorus» Ha yryO/éHHOM ypOBHe
obecrieuriBaeTCs pellieHUeM C/IeAYIOIINX 3a/1au:

0CBOeHHe 00yYarLUMHCS CUCTeMbI OMOIOTHYeCKUX 3HAaHUW: 00 OCHOBHBIX OMOJ/IOTHYe CKUX
TeOpUSIX, KOHLIETIIUSIX, TUTIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TTPaBU/IaX, COCTABJISIOIINX
COBPEMEHHYIO eCTeCTBeHHO-HayYHYI0 KapTUHY MUPA; O CTPOEHUH, MHOT000pa3un U 0COOEHHOCTSIX
Oronornyeckrx cucteMm (KaeTKa, OpraHu3M, MOMyJIsiLys, By, buoreorieHo3, buocdepa); o
BBIJAIOLIMXCST OTKPBITUSIX M COBPEMEHHBIX MCC/IeIOBAaHUSIX B OMOIOTHHY;

03HaKOMJIeHHe 00yYaroIuxCcsi C MeTOJaMH TTO3HAHUS )KUBOU MTPUPO/IbI: UCCIeA0BATETbCKUMU
MeToZiaMu OMOJIOTHUeCKUX HayK (MOJIEKY/ISIPHOM M KJIeTOYHOM OHMO/I0OTHY, SMOPHOIOTHY U
O10JIOTUM Pa3BUTHSI, TEHETUKU U CeJIeKL[UH, OMOTeXHOIOTHU U CUHTeTHYeCKOM O10JIoruy,
TIaJIeOHTOJIOT MU, KOJIOTHH); METO/[JaMH CaMOCTOSITe/TbHOTO TIPOBe/IeHusT OHMO0I0orue CKUX
WCC/Ie/IOBaHUM B labopaTopuu U B Tipupoze (HabsmofeHue, n3MepeHue, SKCIIePUMEHT,
MO/Ie/IMPOBaHUe);

oB/aZieHre 00yJaroIMICS YMEHUSIMH: CaMOCTOSITe/TbHO HaXOUThb, AHATM3UPOBATh U
WCII0/Th30BaTh OMOIOrMYeCKyr0 MH(POPMAILIUIO; TI0/Ib30BaThCsl OMO/IOTYeCKOW TEPMUHOJIOTHEN 1
CUMBOJIMKOM; YCTaHAB/IMBATh CBS3b MEXK/y Pa3BUTHEM OMOJIOTMH M COL[MA/TbHO-3KOHOMHUECKUMU U
9KO0JIOTMYeCKMMH MPO0/ieMaMy YeIoBeyeCTBa; OLIEHUBATh MOC/IeICTBUSI CBOEH /IesTeTbHOCTU TI0
OTHOIIIEHHIO K OKpYyKatolllel MpUpoJHOM cpejie, COOCTBEHHOMY 37I0POBBIO U 3/[0POBbBIO
OKPY’KaIOILUX JTHo/ieil; 000CHOBBIBAaThL U COO/TIOATh MepbI MPOMUIAKTUKYA MHPEKITMOHHBIX
3aboieBaHuM, TIpaBU/Ia TIOBeJIeHUsI B TIpHUPO/ie U obecrieueHus 6e301aCHOCTH COOCTBEHHOM
JKU3HE/IeSTe/IbHOCTH B UPe3BbIUAMHbIX CUTYaI[USIX TTPUPOAHOTO U TEXHOT€HHOTO XapaKTepa;
XapaKTepr30BaTh COBPeMeHHbIe Hay4YHbIe OTKPBITHS B 00macTu brosnoruy;

pa3BuTHe y 00yJaroIIMXCsl MHTe/UIeKTYaTbHbIX ¥ TBOPYECKUX CIIOCOOHOCTel B mporjecce
3HAKOMCTBA C BBIIAIOIIMMHUCST OTKPBITUSIMUA M COBDEMEHHBIMU UCC/IeZ0BaHUSIMU B OUOJIOTHH,
pellaeMbIMH €10 Pob/IeMaMu, METO/I0/IOTHel OHOIOrUeCKOTO UCC/Ie0BaHKS, TIPOBeJeHHS
9KCIepUMeHTa/IbHBIX UCC/IeJOBaHUM, pellieHrs OM0/IornueCcKUX 3a/iau, MO/le/TMPOBaHUs
OuoornuecKux 00bEKTOB U MPOIIECCOB;



BOCIIATaHHWe y 00yUaroIuxcst [eHHOCTHOTO OTHOILIEHHSI K YKUBOU MPUPO/IE B 11€/IOM U K OTAe/TbHBIM
eé 00beKTaM U sIBlIeHUsIM; (POPMHPOBAHKUE YKOJIOTHUeCKOM, TeHeTHUeCKOM IPaMOTHOCTH, 001Ieit
KYJIbTYPbI TIOBeIeHUsI B IPUPO/ie; UHTEeTpalju eCTeCTBeHHO-HAyUHbIX 3HaHUMH;

nprobpeTeHure 00yUarOI[MMUCS KOMIIETEHTHOCTH B paljMOHa/IbHOM MPHPO/0TI0/Ib30BaHUN
(cobnropeHyie paBuMII TIOBeZIEHHs B TIPUPO/ie, OXPaHbl BUZIOB, 3KOCUCTeM, Orocdepsl), coxpaHeHU!
COOCTBEHHOT'O 3/I0POBbSI U 3/I0POBbSI OKPY>KaIOIIKX Jitofiel (cobsirofeHyst Mep MpoGH/IaKTHKH
3aboneBanuii, obecreueHre 6€30MaCHOCTH YKU3He eI TeJTbHOCTH B Upe3BbIYaiHbIX CUTYAL[USIX
TIPUPO/IHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBe WCTIO/b30BaHUsI OMOIOTHYeCKUX 3HAaHUH U
YMEHUH B MTOBCEJHEBHOM XKU3HU;

CO37laHHe YCIOBHM ZJIs1 0CO3HAHHOTO BhIOOpA 00yUarOLMMUCS UHAVBUAYaIbHOM 00pa3oBaTebHOM
TPaeKTOPHWH, CTIOCOOCTBYIOLIIEeH Moc/eyoleMy MpodeCCHOHaILHOMY CaMOOTIpe/e/IeHUIO, B
COOTBETCTBUM C WHAWBUYa/JIbHBIMU UHTEPeCaMH U MOTPeOHOCTSAMU pervoHa.

OO0111ee yKC/I0 YAaCOB, OTBeIEHHBIX Ha U3yuyeHre OHO0JIOrUM Ha YITyb/IeHHOM YPOBHE Cpe/iHero
ob1riero obpa3oBanus, coctasnsieT 204 yaca: B 10 knacce — 102 vaca (3 vaca B Hefieno), B 11
Ksacce — 102 yaca (3 yaca B HeJieni0).

OTt6op opraHu3aMOHHBIX (HOPM, METOZIOB U CPeACTB 00yueHHs OMO/IOTHH OCYIIeCTBIISIETCS C
YUETOM CITeI[U(HUKH €r0 CoZlepyKaHUsI ¥ HallPaBJeHHOCTH Ha MPOZ0/KeHre OUO0JIoruueCKOro
oOpa3oBaHMs B OpPraHM3alisIX CPeHero MpodeCCHOHANBHOTO 1 BBICILIETO 00pa30BaHMS.
OO6si3aTesIbHBIM YC/IOBHEM TTPY 00yueHnH OMOJIOTHH Ha YITyOJIEHHOM YPOBHE SIBJ/ISIETCS TIPOBe/IeHHe
71abopaTOpPHBIX U MIPAKTHUECKKUX paboT. Takke yyacTHe 00yuaroIuxcsl B BbITOJHEHUH TIPOEKTHBIX U
yueOHO-UCCIe[j0BaTeTbCKUX PaboT, TeMaTHKa KOTOPBIX OTpe/esisieTcsi yuruTeieM Ha OCHOBe
VIMEIOLIMXCSl MaTepuabHO-TeXHUUeCKUX PeCyPCOB M MECTHBIX MPUPOJHBIX yC/I0BUM.



COOEP)XAHNE OBYUEHUA
10 KJTACC

CopeprkaHye porpamMmmel, Bblle/IeHHOe KypCHBOM, He BXOJUT B [IPOBEPKY T'OCY/lapCTBEHHOM
utoroBo arrectatyu (I'MA).

Tema 1. brosorusi Kak Hayka

CoBpemeHHast 6MOJIOTHST — KOMILJIEKCHast HayKa. KpaTkasi uICTopusi pa3BUTHs OHMOIOTUH.
Bbuonoruueckre HayKu U U3ydaeMble UMM 1Tpo0O/ieMbl. @yHaMeHTalIbHbIe, TIPUK/IaJHbIE U
TIOMCKOBbIe HayUHbIe UCC/Ie/IOBAaHUS B OMOJIOTHH.

3HaueHue Orosorvy B OPMUPOBAHUY COBPEMEHHOM eCTeCTBeHHO-HAYYHOW KapTHUHBI MHpa.
[Tpodeccun, cBs3aHHbBIe ¢ OHOIOTHEN. 3HaueHHe OMOIOTHU B TIPAKTUYeCKOM /1eSITelTbHOCTH
yesioBeKa: MeJIML1He, CeJIbCKOM X035 CTBe, MPOMBIIIJIEHHOCTH, OXpaHe TIPUPOJbIL.

LeMoHcTpaluu

[Toptpetsl: Apuctotens, Teodpacr, K. Jlunueid, XK. b. Jlamapk, Y. JapBuH, Y. 'apseii, I. MeHe/b,
B. U. Bepuajckui, U. I1. [TaBnoB, 1. 1. Meunukos, H. . BaBunog, H. B. TumodeeB-PecoBckuii,
k. Yorcon, @. Kpuk, /. K. bBenses.

Tabmunpl v cxembl: «CBsi3b OMOIOTHM C IPYTUMH HayKaMiu», «CrcTeMa OMOIOruyecKux HaykK».
Tema 2. JKuBble CUCTEMBI U UX U3yUYeHUe

JKuBbIe crcTeMbI Kak TIpeiMeT u3yueHus: 61osioru. CBOMCTBA KUBBIX CCTEM: e[JUHCTBO
XUMHYEeCKOI'0 COCTaBa, JUCKPETHOCTh U 11eJIOCTHOCTD, CJIOXKHOCTh U YIIOPS04eHHOCTh CTPYKTYPBI,
OTKPBITOCTb, CAMOOpraHu3aLivsi, CAMOBOCIIPOU3Be/leHre, PasZpaKUMOCTb, U3MEHUUBOCTb, POCT U
pasBuUTHe.

YPOBHM OpraHu3aliiy KUBbIX CUCTEM: MOJIEKY/ISIPHBIM, KIeTOUHbIN, TKaHeBbIl, OpraHu3MeHHbIH,
TIOTTY/ISILIMOHHO-BU/IOBOMH, SKOCHUCTeMHBIN (OroreorjeHOTHUeCKHUiA), brocdepHsIit. TTporiecchl,
TIPOMCXOJSIIINe B KUBBIX ccTeMax. OCHOBHbIe MPU3HaKHX XUBOT0. JKU3Hb Kak hopMa
CylL{eCTBOBaHUs MaTtepud. Hayky, nsyuarolijye KUBble CUCTEMBI Ha pa3HbIX YPOBHAX OpraHU3aliiu.
N3yueHue xuBbIX cucteM. MeTozb! Grosiorueckoit Hayku. HabnrogeHue, nsmepenue,
5KCMepUMeHT, CUCTeMaTu3aLusl, MeTaaHaau3. [loHsATHe 0 3aBUCHMOM U He3aBUCUMOW ITepeMeHHOM.
[TnanupoBanue skcrieprMenTa. [locraHoBka v npoBepka rumnores. Hynesast runoresa. [lousarue
BLIOOPKH U eé 10CTOBepHOCTb. Pa3bpoc B Gronornyeckux AaHHbIX. OLjeHKa J0CTOBePHOCTH
TIOJIyYeHHBIX pe3y/bTaToB. [IpUUKHbI MCKa)KeHUs1 pe3y/ibTaToB 3KcIiepuMeHTa. [loHsATHE
CTaTUCTUYECKOIO TecTa.

HJeMoHcTparyu

Tabsurpl 1 cxembl: «OCHOBHBIE TIPU3HAKH JKU3HW», «brooruueckre cuctemMbl», «CBOHCTBA
JKAUBOW MaTepum», « YpPOBHU OPraHU3al[uu >KUBOUW NPUPO/bl», « CTPOeHUe )KUBOTHOM KIEeTKW»,
«TKaHu KUBOTHBIX», «CHUCTeMbl OPraHOB Ye/I0BeUeCKOro OpraHnsMa», «broreorneHos»,
«buocdepa», «MeToabl U3yueHust )KUBOM TIPUPOAbI».

Ob6opynoBaHue: 1abopatopHoe 060py0BaHue [Jisi TIPOBeleHUs Hab/rojeHni, U3MepeHuH,
9KCIIePUMEHTOB.

[TpakTuyeckas pabora «Vicrmonb3oBaHUe Pa3/IMYHbIX METOJOB TTPU U3yUeHUN XKUBBIX CHCTEMY.
Tema 3. bruonorus KineTku

KreTtka — cTpyKTypHO-(pyHKLIMOHAIbHAs eIWHULIA )KUBOTO. MIcTOpHst OTKPBITHS Ki1eTKH. PaboTsi P.
I'yka, A. JleBenryka. Knerounast Teopus (T. [IIBann, M. lnetigen, P. BupxoB). OcHOBHbIE
T10JI0)KEHUS] COBDEMEHHOM K/IeTOUHOU TeOpHH.

MeTo/ibl MOTEKY/ISIPHOM Y KTIeTOYHOM OMOIOTUX: MUKPOCKOITHSI, XpOMaTorpadus, 3/eKTpodopes,
MeTOZ, MeUeHbIX aTOMOB, JuddepeHLMaTbHOe LIeHTPUPYTrUpoBaHUe, Ky/IbTUBUPOBaHUE KJIETOK.



V3yueHne (pMKCMPOBAHHBIX K/I€TOK. JIeKTPOHHAsi MUKpockonus. KoHdokambHasi MUKPOCKOIIHSI.
BuranbHoe (prmXKU3HEeHHOE) U3yueHue KIeTOK.

HemoHcTpaLuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIsanH, M. [llneiizgen, P. Bupxos, K. M. B3p.

Tabnmurbl ¥ cxembl: «CBeTOBOM MUKPOCKOT», «DJIeKTPOHHBIA MUKPOCKOT», «VICTOpPUS pa3BUTUS
MeTOZ,0B MUKPOCKOITUN».

O6opy/ioBaHre: CBeTOBOM MUKPOCKOII, MUKPOTIperiapaThl paCTUTEe/IbHbBIX, )KUBOTHBIX U
OakTepraIbHBIX K/IETOK.

[MpakTueckast pabora «V3yueHre MeTo/[0B K/leToUHOW Orosoruu (xpomarorpadusi, anekrpodopes,
mddepentLranbHoe LieHTpUdyrupoBanue, I11P)».

Tema 4. XumMuueckass opraHusaLiyst KIeTKu

XVMUYeCcKui coCcTaB KiIeTKU. Makpo-, MUKPO- U y/IbTpaMUKpO3/7ieMeHThl. Bozia 1 eé posb Kak
pacTBOpUTeJIsl, peareHTa, yyacTve B CTPYKTYPUPOBaHUY KJIETKU, TeIJIOpery/sauu. MuHepaibHble
Bell[eCTBa K/IeTKH, uX brosiornyeckasi posb. Posib KATMOHOB ¥ aHOHOB B KJIETKe.

OpraHuueckue BelljeCTBa K/IeTKU. bruosiornueckue nosvMepsl. benkyu. AMUHOKUC/IOTHBINM COCTaB
6enkoB. CTPyKTypbI Oe/KOBO# MosieKybl. [lepBruuHas cTpykTypa Oenka, menThgHast CBsi3b.
BropuyHasi, TpeTHUHast, UeTBepTUUHasi CTPYKTYphl. [leHaryparusi. CBoiCcTBa OesKoB.
Knaccudukarms 6enkoB. buonoruueckue ¢yHKiun 6enkoB. I[IprHoHBL.

YrneBozel. MoHOCAaxXapupl, A¥iCaxapy/ibl, OJIMIOCaxXapy/bl U mosrcaxapupl. OOl riaH
CTPOEeHMS U (PU3MKO-XUMUUEeCKHe CBOMCTBA yI/IeBOI0B. brosornyeckre GyHKLMN yI/1€BOZOB.
Junuapl. TuapopunsHo-ruApodobHbIe cBoicTBa. Kinaccudukauys aunuioB. Tpuriviepubl,
dhochomumnapl, BOCKH, cTepou/ibl. bronornueckue dhyHKIuu unuaoB. O0I1ye CBOWCTBa
Bronornyeckx MeMOpaH — TeKy4eCThb, CIOCOOHOCTh K CaM03aMbIKaHHIO, MOTYIIPOHHI[AeMOCTb.
Hyxkneunossle kuciaotsl. JJHK 1 PHK. CtpoeHue HyK/1eMHOBbIX KUC/IOT. Hykneotugel. [1pyuHLun
komrieMeHTapHocTH. [IpaBuno Yapragdga. Ctpykrypa JHK — fBoiiHas cnivipans.
MecroHaxoxzaenue u 6uonoruueckue ¢pyskipm JHK. Bugst PHK. ®ynkuyu PHK B kieTke.
Crpoenue monekynbl AT®. Makpospruueckue cBsizv B MosieKyne AT®. buonoruueckue QyHKIHAN
AT®. BoccraHOB/IeHHbIe [TePEHOCYUKH, UX (QYHKLIMU B KileTKe. [Ipyrue HyKneo3uaTpugocgarsl
(HT®). CexkBenupoBanue [JHK. MeTozibl reHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMHKH.
CTpykTypHasi bvosiorust: 6uoxumMuueckue u bruodusndeckre UCCaeI0BaHUS COCTaBa U
NIPOCTPAHCTBEHHOM CTPYKTYphl OrioMoreKyn. MozienpoBaHye CTPYKTYPhI ¥ (PyHKLMI 61ioMOsTeKyt
Y UX KOMIIeKCOB. KoMIbIoTepHBIN A13aiiH 1 OpraHnyeCcKuid CUHTe3 OMOMOJIeKysT U UX
HeINPUPOJHBIX aHAJIOrOB.

HJemoHcTpaLyuu

IToprpersr: JI. [TomuHr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauknus, ®@. Caurep, C.
IIpy3unep.

[uarpammel: «PacripeziesieHrne XMMUYeCKHX 37IEMEHTOB B HEXKHMBOM Npupoge», «Pacripesjenenve
XUMHAYEeCKUX 3/IEMEHTOB B )KUBOM IPUPOJiE».

Tabmuiipl 1 cxemsbl: «Ileproguueckas Tabiura XMMUUECKUX 271eMeHTOB», «CTpOeHHe MOJIEKY/Ib
BOJIb», «BelljecTBa B coOCTaBe OpraHu3mMoB», «CTpoeHUe MOJIeKysibl 6enka», « CTPYKTypbI Oe/TKOBOM
MoJieKy/bl», « CTpoeHre MoJieKy/ yIieBoZoB», «CTpoeHre MOJIeKy/ TUMUZ0B», « HyKnernHoBbIe
KUC/IOThI», «CTpoeHre MoseKysbl ATD».

O6opyzoBaHue: XUMUYeCKasi TIoCyia ¥ 000py0BaHHe.

JlabopatopHast paboTta «O6Hapy>keHre Oe/TKOB C TIOMOIIIBIO0 KaueCTBEHHBIX peaKLuii».
JlaboparopHasi pabota «VccnefoBaHre HYK/IeMHOBBIX KUCJIOT, BbI/|e/IeHHBIX U3 KJIETOK Pa3TMUHBIX
OpraHu3MOB».

Tema 5. CTpoeHue 1 GYHKLUU KJI€TKU



TuIel KJIETOK: SyKapuoTHyecKas ¥ mpokapuoTuueckasi. CTpyKTypHO-(YHKLIMOHa/IbHbIe
00pa3oBaHUs KJIETKH.

CTpoeHHe IPOKapUOTHYeCKOH KiieTKH. KieTouHast cTeHKa Oaktepuii v apxeii. OcobeHHOCTH
CTpOEeHUsI reTepoTPO(HON U aBTOTPO(HOM MPOKapUOTUUEeCKUX K/IeTOK. MeCTo 1 posib IPOKapuoT B
buoreHo3ax.

CrpoeHue U (pyHKLIMOHUPOBaHHe 3YKapuOTHUeCKoM KeTku. [1na3maruueckas MembpaHa
(ru1asmanemma). CTpyKTypa mia3MaTiueckoit MeMOpaHbl. TpaHCITOPT BeIeCTB uepe3
TIa3MaTHuecKyo MeMOpaHy: acCuBHbIN (Anddy3us, obneryénHas auddysus), akTHBHBIN
(TIlepBUYHBIN ¥ BTOPUYHBIN aKTUBHBIN TpaHCIoOpT). [lomynponrijaeMocts MeMOpaHnsl. Pabora
HaTpUM-KaIreBoro Hacoca. DH/IOLMTO3: MMHOLMTO3, ¢arouyTo3. IK30LUT03. KieTouHasi cTeHKa.
CtpykTypa ¥ (QyHKLUM KJIETOYHOU CTEHKH pacTeHUM, rpuboB.

[urornuiasma. Liuto3ons. LiuTockener. [IsrkeHre 1urorniasmel. OpraHon/bl KieTKU.
OpHoMeMOpaHHbIe OpraHOU/IbI KJIETKU: SHAoMIa3MaTtrideckast cethb (JI1C), anmapat [onbmpky,
JTU30COMBI, UX CTpOeHHe U (PyHKLMHU. B3auMoCBsi3b 0fHOMeMOpaHHbIX OPraHOW/I0B K/IeTKH.
CTpoeHue TpaHy/ISIPHOTO PeTHUKYyTyMa. MexaHu3Mm HaripasiieHust 6eskoB B OT1C. CuHTe3
pacTBoprMbIX OenkoB. CHHTe3 KeTouHbIX MeMOpaH. [1a/jkuii (arpaHysisipHbIN)
3H/|0T/Ia3MaTHUeCKUi peTuKynyM. CekpeTopHasi pyHKLus anmnapara ['onbmpku. Mogudukauys
GenkoB B armapare ['onbmpku. CopTrpoBKa 6esikoB B anmapare ['osibmyku. TpaHCTIOPT BelecTs B
KJeTke. Bakyonu pacturtenbHbIX KiieTok. Kinetounsii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/bI KJI€TKU: MUTOXOH/IPUH, NacTU/bL. [TponcxoxaeHre MUTOXOHAPUM U
rnactuz. Cumbuorenes (K.C. MepesxxkoBckui, JI. Maprysnuc). CTpoeHHe U GyHKLUM MUTOXOHZPUH
u niactyy,. [lepBruHble, BTOpUUHBIE U CI0XKHBIE TUIACTH/bI (POTOCUHTE3UPYIOLIUX 3yKapHUOT.
XJ10pOn/IacThl, XpOMOI/IACTHI, JIEMKOI/IACThI BBICILIUX PACTEHUH.

HememOpaHHbie opraHonibl kKieTku CTpoeHue W GyHKIMK HeMeMOpaHHBIX OPraHOW/0B K/TeTKH.
Pubocomsl. ITpomekyTouHble ¢prsiameHTbl. MUKpoduiaMmeHThl. AKTHHOBBIE MUKPO(H/IAMEHTHI.
MplieuHble KJeTKA. AKTUHOBBIE KOMITOHEHThI HEMBIIIIEYHBIX K/1eTOK. MUKpPOTPYOOUKH.
Knertounsiii neHTp. CTpOeHMe U ABWKEHHUEe )KTYTUKOB U peCcHUUeK. MUKpPOTPyOOUKU IIUTOT/Ia3Mbl.
Llentpuonb. benku, accoluMpoBaHHbIe ¢ MUKpO(UIaMeHTaMu U MUKPOTpyO6oukaMy. MoTopHbIe
benku.

Sinpo. Obonouka s/jpa, XpOMaTHH, KapyuoIuiasMma, siIpbILLKH, UX CTpOeHue U (PyHKLUH. SIepHbIi
GenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE pacIiooKeHre XPOMOCOM B MHTep(da3HOM s/ipe.
OyxpoMaTuH U reTepoxpoMaryH. benku XxpomaTrHa — rUCTOHBL. [JJuHaMUKa si7iepHOM 000/710UKY B
MuTO3e. Sl1epHbIN TPaHCIIOPT.

Krnetounsle BkatoueHusi. CpaBHUTe/IbHAS XapaKTepUCTHKA K/IeTOK 3YKapyoT (pacTUTe/IbHOM,
JKUBOTHOM, TPUOHOM).

HemoHcTpaLuu

[Toptpetsl: K.C. MepexxkoBckuid, JI. Maprynuc.

Tabnuiipl 1 cxembl: «CTpOeHHe 3YKapUOTHUeCKOM K1eTKW», «CTpoeHre )KUBOTHOU K/TIeTKW»,
«CTpoeHUe pacTUTeNbHOM KIeTKW», «CTpoeHre MUTOXOHIpU», «S1po», «CTpoeHue
MPOKapUOTHUYECKOU KIIeTKW».

O6opyzoBaHue: CBeTOBOM MUKPOCKOIT, MUKDPOTIPeIapaThl paCTUTe/bHBIX, )KUBOTHBIX K/TETOK,
MUKpOIIpernaparhbl OakTepranbHbIX KITeTOK.

JlaboparopHasi paboTa «/3yueHne CTpOeHUsI KIIeTOK Pa3/IMUHbIX OPraHU3MOB».

[Tpaktryeckast pabora «/3yueHue CBOMCTB K/IeTOYHON MeMOpaHbD».

JlaboparopHasi pabota «VlccrefoBaHue I1a3M0JIK3a U [leT/1a3MO/I3a B PaCTUTE/IbHBIX K/IeTKaX».
[MTpakTnueckas pabora «Vi3yueHue JBUKEHHS LIUTOMIA3Mbl B PACTUTE/IBHBIX K/IeTKaX».

Tema 6. OOMeH Bell[eCTB ¥ MpeBpallieHre SHEPTUH B K/IeTKe



Accumusisnys ¥ AMCCUMUATISILIUS — [IBE CTOPOHBI MeTabom3Ma. Trrbl oOMeHa BelecTs:
aBTOTPOGHBIN U reTepOTPOHBIN. YuacTHe KUCI0PoAa B 0OMEHHBIX Mpoljeccax. JHepreTuyeckoe
obecrieuenye keTku: nipeBpareHrie AT® B 0OMeHHbIX Tporjeccax. PepMeHTAaTUBHBIN XapaKTep
peakLuii KJ1eToyHoro Metabosmm3ma. depmMeHThI, UX CTPOEHUe, CBOMCTBA U MEXaHU3M JIeHCTBUSI.
KodepmenTsl. OTmuurs (pepMeHTOB OT HEOPraHUUYECKUX KaTain3aTopoB. be/ku-akTHBaToOphl U
6enKu-UHrUOUTOPBI. 3aBUCUMOCTb CKOPOCTU (hePMEeHTATUBHBIX PeaKIvii OT Pa3/IMUHBIX (aKTOPOB.
[TepBUUHBII CUHTE3 OpraHMYeCcKUX BelecTB B K/aeTKe. POoTOCHMHTe3. AHOKCHUI'eHHBIN U OKCUTeHHBIN
¢ortocuHTe3 y 6akTepuii. CBeTOCOOMpArOIIie MTMEeHThI ¥ MTMTMEeHTHI Peak{MOHHOTO 1jeHTpa. Posb
XJIOPOTJIAaCTOB B Mporjecce potocuHTe3a. CBeToBasi U TeMHOBasi pa3bl. Dorogpixanue, C3-, C4- 1
CAM-tunsl potocuHTe3a. [IpogyKTUBHOCTL (hoTOCHHTe3a. BausiHue pa3muuHbiX (hakTopoB Ha
CKOpPOCTb (poTOCHHTe3a. 3HaueHue (POTOCUHTe3a.

XemocuHTe3. PazHooOpasre opraHn3MOB-XeMOCHHTETHKOB: HUTPUGUIMPYIOIMe OaKTepuH,
Kene3o0akrepru, cepobakTepun, BOJOPOHbIe OaKTepuu. 3HaueHne XeMOCHHTe3a.

AmnaspobHbie opranusmbl. Buzbl 6poxkenusi. [IpogyKTsl OpOyKeHHsT U MX MCIOTb30BaHKE Ue/TIOBEKOM.
AnHaspo6HbIe MUKPOOPraHU3MbI Kak 00BeKThl OM0TeXHOJIOrMU 1 Bo30yquTesu 6o/e3Hei.
AspobHbIe opraHu3Mbl. JTaribl SHepreTuueckoro oomMeHa. [loAroToBuTebHLIN 3Tar. [TTHKOIN3 —
6eCKUCIOPOIHOe pacIIieryieHye T/IFOKO3bI.

Bbuonoruueckoe okvcieHue, UK KIeTOYHOe AbixaHue. Posib MUTOXOH/PHUH B TIpOLjeccax
bronornyeckoro okucaeHus. Liuknnueckre peakuyu. OkuciuTensHoe dochopunupoBaHue.
OHeprust MeMOpaHHOTO TpajieHTa MPoToHOB. CuHTe3 AT®: pabora mpoToHHOW AT®d-cHHTA3bI.
[Tpenmy1iecTBa a3pobHOTO MyTH 0OMEHa BelecCTB repe/i aHa3poOHBIM. I(HeKTHBHOCTh
JHEpreTHYeCKoro oomMeHa.

LeMoHcTpaluu

[Toptpertsr: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Surensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnuiibl 1 cxeMbl: «POTOCHHTE3», «DHEpreTHUeCKUi 00MeH», «brocuHTe3 Oeska», «CTpoeHue
dhepmeHTa», «XeMOCHUHTE3».

O6opyzoBaHye: CBeTOBOM MUKPOCKOII, 000pyZoBaHMe /IS IPUTOTOBIEHUS TTOCTOSTHHBIX U
BpeMeHHbIX MUKPOIMperaparos.

JlaboparopHast paboTa «/3yueHue KaTaJluTUUeCKOM aKTUBHOCTH (hepMeHTOB (Ha TIpUMepe aMuIa3hbl
WU KaTasasbl)».

JlaboparopHasi pabota «/3yueHue epMeHTaTHUBHOTO PaCIIier/ieHys TIepOKCH/a BOIOPO/A B
PacTUTETbHBIX U )KUBOTHBIX K/I€TKax».

JlaboparopHasi pabota «CpaBHeHHe TIPOIieCCOB (POTOCHHTE3a U XeMOCHHTE3a».

JlaboparopHasi pabota «CpaBHeHHe TIPOIieCCOB OPOXKEHUS U [IbIXaHUSI».

Tema 7. HacnenctBeHHasi nH(GOpMalvs U peany3alusi eé B KeTKe

Peakuy maTpruyHOro cuHTesa. [IpyHIMN KOMIJIEeMEeHTapHOCTY B peakLUsiX MaTPUYHOIO CUHTe3a.
Peanu3aijusi Hac/ieICTBeHHOM UHPopMaLuu. ['eHeTHUeCKU KOAI, ero CBoMCTBa. TPaHCKPUIILUS —
MaTtpruHbli cuHTe3 PHK. I1IpyHLIMITBI TPaHCKPUMLIMK: KOMIJIEMEHTAapPHOCTh, aHTHIIapa/lie/IbHOCTb,
acummeTpuyHOCTh. Co3peBanue MmarpuuHbix PHK B sykaprotrueckoii kietke. Hekogupytoiue
PHK.

TpaHc/ALYA 1 e€ 3Tanbl. Yuactre TpaHcropTHeIXx PHK B 6nocuHTe3e 6esika. Yciopus 6MoCHHTe3a
6enka. KogrpoBanve aMmuHokuc/oT. Ponb pubocom B GrocuHTe3e besika.

CoBpeMeHHbIe ITpe/iCTaB/IeHus 0 CTpOeHUM reHoB. OpraHy3anys reHomMa y IpOKapyoT U 3yKapHoT.
Perysnisiijusi akTHBHOCTH TeHOB Y MPoKapuoT. ['urore3a onepona (. Kakob, K. MaHo).
MorneKynsipHble MeXaHW3MbI SKCTIPeCCUU F'eHOB Y 9YKapyoT. Posib XpoMaTHHa B pery/sitiud paboThl
reHoB. Perynsiius 0OMeHHBIX TIPOLIeCCOB B KiieTKe. KieTouHbli romeocTas.



Bupycel — HeksieTouHble (hOPMBI JKU3HU U 00/IMraTHbIe apa3uThl. CTpOeHHe TPOCTHIX U CJIOKHBIX
BUPYCOB, PeTPOBUPYCOB, OakTepruodaros. XKusnennsiii nukn JHK-cogep>xamyx Bupycos, PHK-
coziepXKalux BUpPycoB, Oakreprodaros. ObpaTHas TPaHCKPHITLHS, PeBepTa3a, MHTerpasa.
BupycHble 3ab0/1eBaHusI YesioBeKa, )KUBOTHBIX, pacteHuid. CITU/], COVID-19, couyanbHble U
MeIUL[UHCKHe TIPO0OIeMbl.

buounHbopMaTyKa: MHTeTpalys U aHa/|u3 00/BIINX MacCUBOB («bigdata») CTPyKTYpPHBIX
Bronornyeckrx AaHHbIX. HaHoTexHO/MOrMK B Ouonoruu v MeauiuHe. [IporpaMmupyemblie GyHKLUM
6enkoB. Cioco6bI JOCTaBKY JIEKapCTB.

HJemoHcTpaLyu

[Toptpertsr: H. K. Kosnbuos, . Y. IBaHOBCKUI.

Tabmuiiel u cxembl: «BruocuHTe3 Oenka», «['eHeTnUeckuii Kog», «Bupyce», «bakrepuodarm».
[Mpaktryeckast pabora «Co3zaHre Moziesii BUpyca».

Tema 8. )Ku3HeHHbIN LUK/ KJI€TKU

KrneTouHslii LMK/, ero nepuozsl U peryssinus. MHTepdasa u Myuto3. Oco6eHHOCTH POLIeCCOB,
NpoTeKarolx B MHTep(a3se. IToAroToBKa KaeTku K AeneHuto. [IpecrHTeTHyecKuii
(MOCTMUTOTHUYECKUI), CHHTETUUECKUM U TTIOCTCUHTeTHYeCKWH (TIPeMUTOTHYeCKHI) epuozbl
VHTepQasbl.

Marpuunsiii cunte3 JHK — permmkanus. [Ipuniune! perinkanuu JHK: KomnieMeHTapHOCTD,
TI0JIyKOHCePBaTUBHBIN CHHTe3, aHTUNapasienbHoCTb. Mexanusm permkanmu JJHK. Xpomocomel.
CrpoeHnue xpoMocoM. TesoMepsl U TesioMepa3a. XpOMOCOMHbIN Habop K/IeTKH — KapHUOTHII.
JWrionHbIN 1 TarIonAHbIA Habopbl xpoMocoM. ['oMonoruuHbie XpoMocoMbl. [ToioBbIe
XPOMOCOMBL.

[enenne knetku — MuTo3. CTai MUTO3a Y IPOUCXOAALLME B HUX IIPOL[eCChbl. TUIIBbI MUTO3A.
KapuokviHes v LIUTOKMHe3. broornyeckoe 3HaueHWe MUTO3a.

Perynsiiysi MUTOTHYECKOTO L{MK/Ia KyeTKH. [IporpamMmmupyemMasi KiieTouHast THOeb — aromnTo3.
KnerouHoe siipo, XxpoMoCOMBI, (PyHKLIMOHA/IbHasi FeHOMUKA. MexaHu3Mbl posiudepariu,
mddepeHIMPOBKY, cTapeHUst U rrbenn KieTok. «L{udposas kineTka» — buonH(popMaruueckue
Mozeny (PyHKLIMOHUPOBAHHUS KJIeTKH.

LeMoHcTpaluu

Tabnuiibl u cxeMbl: «’KHU3HEHHBIN LIUKIT KJIETKW», « MUTO3», «CTpoeHre XpOMOCOM», «Permkariyst
OHK».

O6opyzoBaHue: CBeTOBOM MUKPOCKOII, MUKPOTIpernapaThl: « MUTO3 B K/IeTKax KOpelKa JTyKa».
JlaboparopHas pabota «/3yueHre XpOMOCOM Ha TOTOBBIX MUKPOITIPerapaTax».

JlaboparopHast paboTa «HabnrogeHre MUTO3a B K/leTKaX KOHUMKA KOpPeIKa JyKa (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 9. CTpoeHue ¥ (QyHKLIMA OPraHU3MOB

Buosnoruueckoe pasHoo6pa3ue opraHuamMoB. OTHOK/IeTOUHbIE, KOJIOHUA/IbHbIe, MHOTOK/IETOUHbIe
OpraHu3MBbl.

OcobeHHOCTH CTPOEHUSI U JKU3HeIesTeTbHOCTH OIHOK/IETOYHBIX OpPraHn3MoB. bakrepuy, apxeny,
OZIHOKJIETOUYHbIe TPUOBI, O[HOK/IETOUHbIE BOIOPOC/IH, IPyTHe MPOTUCThL. KoloHuansHbIe
OpraHu3MBl.

B3aumocBs3b yacTeli MHOIOK/IETOYHOIO OpraHv3Ma. TkaHH, OpraHbl U CUCTeMbI OpPraHoB.
OpraHusMm Kak efiHoe 1enoe. ['omeocTas.

Tkanu pacteHuii. TUIbI pacTUTeNbHBIX TKaHel: oOpa3oBaTesibHasi, TOKPOBHasi, TPOBOASIILas],
OCHOBHasl, MexaHnueckasi. Oco0eHHOCTU cTpoeHUs], GYHKLMI U PACIIONIOXKeHHUs1 TKaHel B opraHax
pacTeHuH.



TKaHU KUBOTHBIX U YesioBeKa. TUIbI JKMBOTHBIX TKaHel: SNuTe/IrasbHasi, CoeIMHATe bHas,
MbllIeuHast, HepBHast. OcoOeHHOCTH CTpoeHusi, QYHKIMI U pacIiofIoyKeH!sI TKaHeW B opraHax
JKUBOTHBIX U YesIoBeKa.

Opranel. BereratuBHbIe 1 reHepaTyBHbIE OpraHbl pacTeHUd. OpraHbl ¥ CUCTEMbI OPraHOB
JKVBOTHBIX Y YesioBeKa. @yHKLIMU OPraHOB U CUCTeM OPraHOB.

Onopa Tesa opranu3moB. Kapkac pacteHuii. CKe/ieTbl OJHOK/IETOUHBIX 1 MHOTOK/IETOUHbIX
)KUBOTHBIX. Hapy>kHbIi1 U BHYTpeHHHH cKesieT. CTpOeHHe Y TUIIbI COeJUHEHHUS KOCTeM.

[IBiykeHre OpraHU3MOB. [IBiKeHHe OJJHOK/IETOUHBIX OPraHU3MOB: aMéOOHHOE, )KI'YTUKOBOE,
pecHUYHOe. [IBr)KeHre MHOTOK/IETOYHBIX paCTeHUN: TPOIU3MbI M HACTUU. [IBIKeHue
MHOT'OK/IeTOYHBIX YKMBOTHBIX M UejioBeKa: MblllieyHasi cucteMa. Pedekc. CkeneTHbIe MBIIILBI U UX
pabora.

[Turanue opranusmos. [lomioieHue Bojpl, yIJIEKUC/IOrO ra3a ¥ MUHepa/bHbIX Bell[eCTB
pacteHusiMU. [InTaHNe )XMBOTHBIX. BHYTpPUII0/I0CTHOE M BHYTPUK/IETOYHOE IHIL[eBapeHye.
[TuTaHue MO3BOHOUYHBIX XUBOTHBIX. OTZe/Ib] NULeBapUTe/IbHOIO TpakTa. ITuiesapuTensHble
kese3bl. [IuijeBapuTesibHas cUCTeMa 4esloBeKa.

[IbixaHue opraHu3MoB. [IpixaHue pacteHuil. [IbixaHue KMBOTHbIX. [ dy3us ra3os uepes
TIOBEPXHOCTD Ki1eTKu. KokHoe /ibixaHue. [lpixaresibHast TOBepXHOCTh. JKabepHoe U érouHoe
AbixaHue. JIpIxaHue IT03BOHOUYHBIX KUBOTHBIX U Ue/I0BeKa. DBOJIIOLIMOHHOE YC/I0KHEeHUe CTPOeHuUs
JIETKUX TI03BOHOYHBIX JKUBOTHBIX. /lbIXaTe/ibHas cucTeMa yesioBeka. MexaHu3M BeHTUJISALIUN
NETKUX y MTUL] U MJIEKOTIUTatoIIUX. Perysiius apixadusi. [IpixaTesibHble 00bEMBI.

TpaHCOPT BeleCTB y OpraHM3MoB. TpaHCIIOPTHBIE CUCTEMbI pacTeHMui. TpaHCIOPT BellecTB y
KUBOTHBIX. KpoBeHOCHas cuctema U eé opraHbel. KpoBeHOCHast cucTema I03BOHOYHBIX JKUBOTHBIX U
yesioBeka. Cep/itie, KpOBEHOCHBIE COCY/IbI M KpoBb. Kpyry KpoBooOpariieHus. BOTIOLMOHHbBIE
YC/IO)KHEHHSI CTPOeHUsI KpOBEHOCHOM CHCTeMBbI TT03BOHOUHBIX )KMBOTHBIX. PaboTa cepaiia u eé
peryssanus.

Brigenenue y opranusmoB. Beigenenue y pacteHuii. BeiziesieHre y >kMBOTHbIX. COKpAaTUTe/IbHbIE
Bakyosu. Oprassl BblfjesieHust. PuibTpanysi, ceKpewusi 1 oOpaTHOe BcachbiBaHWE KaK MeXaHU3MbI
paboThI OpraHoB BbiZiesieHHs. CBsi3b MOJIOCTH Tejla C KPOBEHOCHOM Y BbIJe/IUTe/IbHON CCTeMaMU.
BrbiziesieHre y TO3BOHOUHBIX )KUBOTHBIX U uesioBeka. [Tlouku. CTpoeHue U (PyHKL[MOHUPOBaHKE
HedpoHa. Obpa3oBaHre MOUM y YesloBeKa.

3amuTa y OpraHu3MoB. 3alliTa Y OJHOK/IeTOYHBIX OpraHu3MoB. Criopbl 6aKTepHii ¥ LUCTEI
NIPOCTeNIINX. 3aluTa Y MHOTOK/IETOYHBIX pacTeHnd. KyTukyna. CpescTsa naCCUBHOU U
XUMHWYECKOM 3aIlUThI. OUTOHLU/BI.

3alura y MHOIOK/IETOUHBIX JKUBOTHBIX. [IOKPOBBI U UX NPOU3BOAHbIE. 3alljiTa OpraHmusma OT
Oone3Heli. iMmyHHast cricteMa uesioBeka. KyieTouHbI ¥ r'yMOpasibHbI IMMYHUTET. BpoXK1€HHBIN 1
nprobpeTéHHbIN crieludpruecKuii UMMyHUTeT. Teopust KJIOHabHO-CeleKTUBHOTOo nMmyHuTeTa (I1.
Opnux, . M. BepHeT, C. Tonerasa). BocranuTesibHble OTBeThbI OpraHrW3MoB. Posib BpOXXAEHHOTO
MMMYHHWTETa B pa3BUTHHU CUCTeMHbIX 3a00/1eBaHUM.

Pa3fpakuMOCTh U peryssius y OpraHusmoB. Pa3ipa)xuMoCTe y OJHOK/IETOYHBIX OPraHU3MOB.
Takcucel. Pa3fpaxruMoCTh U perynsnys y pacTeHUi. POCTOBBIe BelljeCTBa U X 3HaueHue.
HepgHas cucrema v pedieKTopHasi pery/siys y )KMBOTHbIX. HepBHas crcTema U eé oT/zesbl.
OBOJTIOLIMOHHOE YC/IO)KHEHVE CTPOeHUs] HePBHOU CHUCTeMBI y )KUBOTHBIX. OT/e/bl TOJIOBHOTO MO3ra
TI03BOHOYHBIX )XKUBOTHBIX. Pedriekc u pediekropHas Ayra. be3ycyioBHble 1 yC/0BHbIe pedieKchl.
['ymopasibHas perynsius U SHAOKPUHHAs CUCTeMa >KMBOTHBIX U uesioBeKa. JKesne3bl 3HJ,0KPUHHOU
CUCTeMBI U UX TOPMOHBI. [lelicTBHe rOpMOHOB. B3arMOCBs3b HEPBHOM U SHJOKPUHHOU CHCTEM.
I'mnoranamo-runogusapHas cucTeMa.

JeMoHCcTpalmn

IToptper: N. I1. I1aB0B.



Tabsmurpl v cxembl: «OHOKIETOUHBIE BOOPOC/IN», « MHOTOK/IETOUHBIE BOOPOC/IN», «bakTepun»,
«[TIpocreiiiue», «OpraHbl [IBETKOBLIX pacTeHU», « CHCTeMbl OPraHOB TT03BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHee CTpoeHre HaCeKOMbIX», « TKaHU pacTeHUI», « KOpHeBbie cucTemMbl», «CTpoeHUe
ctebnsi», «CTpoeHMe TMCTOBOM MJIaCTUHKWY», « TKaHU >KUBOTHBIX», « CKeJleT uesioBeKka»,
«IInmeBapuresnbHas cucreMa», «KpoBeHOCHas cuctema», «/lpixarenpHast cucreMa», «HepBHas
cucrema», «Koxa», «MbllieyHasi cuctema», « BeigenutenbHast CUCTeEMa», «HJOKPUHHAs
crucreMa», «CTpoeHure MbILILbD, « IMMyHUTET», « KUILIEUHOMO/IOCTHBIE», «(CXema TIUTaHUsT
pacTeHui», « KpoOBEHOCHbIE CUCTEMbI T03BOHOUHBIX )XUBOTHBIX», «CTpOeHHue rupbl», «CTpoeHre
TUlaHapun», « BHyTpeHHee cTpoeHMe J0KAeBOro uepssi», «HepBHast crictema prid», « HepBHast
cucTeMa JIaryiku», «HepBHas cucrema npecMslkarommxcs», «HepBHas cuctema nturyp, «HepsHas
cuCTeMa MJIeKOTTUTaloIINX», «HepBHast crcTema uesioBeka», «Pedekc».

O6opyzoBaHUe: CBETOBOM MUKPOCKOIT, MUKPOIIperaparhl OZJHOK/IeTOYHbIX OPraHHU3MOB,
MHUKpOIIpernaparhbl TKaHel, paKOBUHbI MOJIJTFOCKOB, KOJIJIEKLIMA HAaCEKOMbIX, UTTIOKOXKUX, XKUBBIE
9K3eMIUISIPbl KOMHATHBIX PaCcTeHW, repbapyy pacTeHH pa3HbIX OT/IeJIOB, BJIayKHbIe TIperiapaThl
JKUBOTHBIX, CKeJIeThbl [T03BOHOUHBIX, KOJUIEKLIMU 6eCri03BOHOYHBIX XKUBOTHBIX, CKeJleT Ue/loBeKa,
obopyoBaHue [t IeMOHCTPALMY TIOYBEHHOTO W BO3AYIITHOTO MTUTAHUS PAaCTeHUH, pacIleTuIeH s
KpaxMasia ¥ OesTKoB Tofi, ielicTBreM ()epMeHTOB, 000py/I0BaHKE [I7IsI IEMOHCTPALMU OIBITOB 110
V3MepEeHUI0 )KU3HEHHOM éMKOCTH JIETKUX, MeXaHW3Ma /IbIXaTe/IbHbIX JBUKeHHUH, MO/Ie/TU TOJIOBHOTO
MO3ra pa3/IM4YHbIX KUBOTHBIX.

JlaboparopHasi paboTa «/3yueHne TKaHel pacTeHUi».

JlaboparopHasi pabora «/3yueHue TKaHel >KUBOTHBIX».

JlaboparopHasi pabora «/I3yueHre OpraHoB LIBETKOBOTO PAaCTEHHsI».

Tema 10. PasMHOKeHHe U pa3BUTHE OPraHW3MOB

dopMbI pa3MHOKEHUsT OPraHKU3MOB: Oecriosioe (BK/TIOUasi BEreTaTUBHOE) U 110J/10BOe. Buipl
6ecrosioro pasMHOXKeHUS: TIOUKOBaHUe, CTIOPYJISIYS, (hparMeHTalusi, KIOHUPOBaHHUE.

[TonoBoe pasamHoxeHue. [TosoBbIe KeTKU, Uau rameTsl. Meiio3. Ctagum meiiosa. [loBeneHue
XpomocoM B Melio3e. KpoccuHrosep. buosornyeckuii cMbic Melo3a ¥ OI0OBOTO Tpolecca. Meiio3s
Yl er0 MeCTO B )KU3HEHHOM LUKJ/Ie OPraHU3MOB.

[Tpen3zapossiiiieBoe pa3Butre. ['ameToreHes y KMBOTHbIX. [1o/ioBbIe >kere3bl. OOpa3oBaHUe U
pa3BUTHe MOJI0BBIX K/1eTOK. CriepmaToreHes U ooreHes. CTpoeHHe I0JIOBBIX K/IeTOK.
OmiofioTBOpeHre ¥ SMOpPHOHaIbHOE Pa3BUTHE XXUBOTHBIX. CTI0COOBI OTI/IO0TBOPEHMUST: HapyKHOE,
BHyTpeHHee. IlapTeHorexes.

VHavBryanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOIOTHS — HayKa O pa3BUTHU
opraHu3moB. MopdoreHe3 — ofiHa U3 TJIaBHBIX MPpoOsieM 3mMOpuonoruu. Konrerus MopgoreHoB u
Mozeu MopdoreHesa. Ctaguu sMOpHOreHe3a >KMBOTHBIX (Ha MPUMepe JISTYIIKH). [[pobieHue.
Tunbl Apobnenus. [leTepMUHUPOBAaHHOE U HeJlePMUHHMPOBaHHOe fpoOsieHue. biacTtyna, TUMbI
6nactyn. OcobeHHOCTH 1pO6/IeHNsT MIEKOTIMTAlOIIMX. 3apOAbIllieBble TUCTKU (raCTPYJIsLus).
3aksiajjKa OpraHoB M TKaHel 13 3apo/ibllleBbIX TUCTKOB. B3avMHOe BivsiHMe yacTei
Pa3BUBAOILIETOCS 3apo/piiia (3MOpHOHaIbHAST MHAYKIMS). 3aK/Ia/iKa TylaHa CTPOEHUST )KUBOTHOTO
Kak pe3yJibTaT uepapxXuyeCcKruX B3auMOZeHCTBHUI reHOB. BinsiHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3UUHBIX (PaKTOPOB OKPY’Karollleil Cpe/ibl.

Poct u pa3BuTHe XUBOTHBIX. [ToCcTIMOpHOHa/IBHBIN Tiepuoz. [IpsMoe 1 HermpsiMoe pa3BUTHE.
Pa3Butue c MeTaMop(}030M y 6eCII03BOHOUHBIX U TI03BOHOUHBIX )KUBOTHBIX. Broornueckoe
3HaueHUe MPSIMOT0 Y HEMPSMOTro Pa3BUTHS, UX PACIIpOCTpaHeHUe B ripupoje. Turbsl pocTa
JKUBOTHBIX. @aKTOPBI PETY/ISLIMA POCTA KUBOTHBIX U uesioBeka. CTafuu 1MoCcTIMOpPHOHA/IEHOTO
pa3BUTHSA Y )KUBOTHBIX U yesioBeka. [leprosbl oHTOreHe3a yesnoBeka. CTapeHHe U CMepThb Kak
OuoiornuecKue TpoLiecChl.



Pa3sMHOeHue U pa3BUTHe pacTeHui. ['ameTouT 1 ciopouT. Meiio3 B )KM3HEHHOM LIUKJIe
pactenuii. O6pa3oBaHue CIop B rpoijecce Metio3a. [ametoreHe3 y pacteHuid. OT/iofl0TBOPEHUE U
pasBUTHE PaCTUTE/IbHBIX OPraHU3MOB. [IBOMHOeE OIJI00TBOPEHNE Y LIBETKOBBIX paCTEHUM.
O6pa3oBaHue 1 pa3BUTHE CEMEHU.

MexaHu3MbI peryssiiui OHTOreHe3a y paCTeHUH U )KUBOTHBIX.

LeMoHcTpaluu

IToptpetsr: C. I'. HaBatuwmh, X. IInemaH.

Tabmuiipl 1 cxembl: «BereratBHOe pa3MHOKeHHe», « TrIibl 6eCroIoro pasMHOKEeHHs»,
«Pa3MHOXXeHHe X/1aMUZ0MOHa/ibl», «Pa3MHOXKeHHe 3BIVIeHbl», «Pa3MHOXKeHue TU/pbl», «Meno3»,
«XpOMOCOMEI», «I'ameToreHes», «CTpoeHHe SIMLIEK/IETKY U CllepMaTo3on/ia», « OCHOBHbIE CTajuun
OHTOreHe3a», «[IpsiMoe 1 HerpsiMoe pa3BUTHE», «Pa3BUTHe MalCKOro XyKa», «Pa3BuTHe capaHuu»,
«Pa3BuTHe ArymKn», «/IBoMHOe OII0f0TBOPEHHE Y LIBETKOBBIX PaCTeHUI», « CTpoeHre ceMsiH
OJJHO/IOJIbHBIX U JIBYZIOJIbHBIX pacTeHul», « ) Ku3HeHHbIN LMK/ MOPCKOM KamyCTbl», « KU3HeHHbIN
LMK/ MXa», «KW3HeHHbI! [IUKJI IalIOPOTHUKA», «’KU3HEHHBIN LUK/ COCHBD».

O6opyzoBaHue: CBETOBOM MUKDPOCKOIT, MUKPOIIPerapaThl SIMIeK/IeTOK 1 CIIePMaTO30U/[0B, MO/Ie/Th
«LIVK/1 pa3sBUTUS JIATYLLKW».

JlaboparopHas pabota «/3ydyeHre CTPOEHUs MTOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPeriapaTax».
[TpakTueckast pabota «BbIsiB/ieHre MTPU3HAKOB CXO/ICTBA 3apPO/IbIiiiel TT03BOHOYHBIX )KUBOTHBIX».
JlaboparopHasi paboTta «CTpoeHre OpraHOB pa3MHOKEeHUSI BBICIIIMX PaCTeHU».

Tema 11. 'eHeTHKa — HayKa O HaC/IeZICTBEHHOCTH U USMEHUMBOCTH OpraHr3MOB

VicTopusi cTaHOB/IeHUS U Pa3BUTHsI TeHEeTUKU Kak HayKu. Pabotel I. Mengens, I. e ®pusa, T.
MopraHa. Posb oTeuecTBeHHBIX YUEHBIX B pa3BUTUX reHeTHKU. PaboTel H. K. Konbiiosa, H. N.
Barunosa, A. H. beno3sepckoro, I'. /1. Kaprieuenko, FO. A. ®unumnuenko, H. B. Tumodeesa-
Pecosckoro.

OCHOBHBIe reHeTHYeCKUe MOHATUS U CUMBOJIbL. ['OMO/IOrMYHBIE XDOMOCOMBI, ajlyie/IbHbIE TeHbI,
asbTepHaTUBHBIe [TPU3HAKW, JOMUHAHTHBIN U peLieCCUBHBIN NTPU3HaK, TOMO3Ur0Ta, reTepo3nroTa,
YuCTast TUHUSL, THOPH/IbI, TeHOTHUT, (eHOTHT. OCHOBHBIE METO/Ibl TeHeTUKU: TUOPHU/I0/I0TYe CKUH,
LUTO/IOTMY€eCKUM, MOJIeKY/ISIPHO-TeHeTUYe CKUH.

LeMoHcTpaluu

[Toptpetsr: I. MeHngens, I. ge ®pus, T. Mopran, H. K. Konbsios, H. 1. BaBuos, A. H.
Benosepckui, I'. 1. Kapneuenko, FO. A. ®unurnuenko, H. B. TumodeeB-PecoBckuid.

Tabmumiipl 1 cxembl: «MeTopl TeHeTHKI», «CXeMbl CKPeIBaHUsD».

JlaboparopHas pabota «/Ipo3odusia Kak 00BEKT TeHeTHUe CKUX UCCIeN0BaH .

Tema 12. 3akOHOMEpPHOCTH HaC/IeICTBEHHOCTU

MosnorubpugHoe ckpelBaHue. [1epBblii 3akoH MeHjesisi — 3aKOH eInHO00pa3susi rubpuzioB
nepBoro nokosieHusi. [1paBuno omuHupoBaHusi. Bropoli 3akoH MeH/iesnst — 3aKOH paclijernieHust
TIpY3HAKOB. LIuTo/ornueckrie 0CHOBBI MOHOTMOPHU/IHOTO CKpelUBaHus. ['UroTe3a YuCTOThl TaMeT.
AHanusupyolee ckpeljuBaHue. [IpoMexyTouHbll XapakTep HacieoBaHus. Pacienienue
TIPMU3HAKOB I1PU HETIOJIHOM IOMUHHPOBAHUM.

[urnbpuzHoe ckperyBaHue. TpeTuii 3akoH MeH/iesist — 3aKOH He3aBUCHMOT'0 Hac/le/[0BaHUS
TIPU3HAKOB. LIuTO/IOrMYeCcKrie OCHOBBI AUTUOPHUTHOTO CKPEIMBaHUS.

CreryieHHOe Hac/eoBaHue Mpu3HakoB. Pabotel T. Moprana. CrieryieHHOe Hac/ieZjloBaHUe TeHOB,
HapylleHye CLel/IeHUsI MeXly reHaMu. XpOMOCOMHasi TeOpysl HaC/1eICTBEHHOCTH.

leneTrika nosia. XpoMOCOMHBIN MeXaHU3M OIpejie/ieHHs 1os1a. AyTOCOMBI M MI0/I0BbIe XPOMOCOMBI.
['omorameTHbIl ¥ reTeporaMeTHbIN M0J1. ['eHeTHUecKasi CTPYKTypa M0JIOBbIX XPOMOCOM.
HacnenoBaHue pr3HaKOB, CLIEIJIEHHBIX C [T0JIOM.



l'enoTun Kak 1jesiocTHas cucreMa. [IeroTponys — MHOXKeCTBEHHOE [IeHCTBYe reHa.
MHo)xecTBeHHbIN anienn3M. B3aumogelicTBre HeasulelbHBIX reHOB. KoMIlieMeHTapHOCTb.
Onucras. [Tonmumepusi.

[eHeTHueCKW KOHTPOJ/Ib pa3BUTHS pPaCTeHUM, )KUBOTHBIX U Ue/I0BeKa, a TaKxKe (PM310I0ruueCKUX
TIPOLIECCOB, MOBe/IeHUs 1 KOTHUTUBHBIX (QyHKLMN. ['eHeTHUeCKre MeXxaHU3Mbl CUMOHOTeHe3a,
MeXaHU3MbI B3aUMO/IeHCTBUS «XO3SIMH — TTapa3nuT» U «X035UH — MUKpOOHoM». ['eHeTHUeCKrie
acrneKThbl KOHTPOJISI M U3MeHeHUsl Hac/ie/[CTBeHHOW MH(OpMaL[i1 B TIOKOJIEHUSIX K/IeTOK U
OpraHu3MOB.

HJemoHcTpaLyu

IToptperts!: I. Mengens, T. MopraH.

Tabmuiiet u cxembl: «IlepBblii ¥ BTOPO# 3akoHBI MeHzens», « TpeTuii 3akoH MeHzerns»,
«AHanusvpyroliee cKpeluBaHue», «HernonHoe foMuHUpOBaHUe», «ClLielJIeHHOe Hac/lej0BaHue
TIPU3HAKOB y 1p030(ubl», «['eHeTrKa mona», «Kapruoturl yesnoBeka», «Kapruotun Jpo30¢publ»,
«Kapuorur ntuil», « MHO)KeCTBeHHbIN asienn3m», «B3aumo/ielicTBre reHOB».

O6opyznoBaHue: MofeNb [/t IeMOHCTPALIMY 3aKOHOB eJMHO00pa3usi TMOPH/IOB TIePBOTO TTOKOJIEHUST
Y pacllervieHys MPU3HAKOB, MOZle/Ib [JI IeMOHCTPALMK 3aKOHA He3aBUCUMOT0 HaC/1eJ0OBaHUS
MPU3HAKOB, MO/Ie/Tb /i1 IEMOHCTPALUM CLIETVIEHHOTO Hac/1el0BaHUs MPHU3HAKOB, CBETOBOM
MHKPOCKOI, MUKpoTipenapar: «/Ipo3oduna».

[MpakTnueckast pabora «V3yueHue pe3y/bTaTOB MOHOTHOPHUAHOTO CKPEIUBAHUS Y JPO30(HUIIBD».
[TpakTryeckas pabora «V3yueHue pe3y/nbTaToB AUTMOPUIHOTO CKPEIIMBaHUs Y IPO30(DHIIbI».
Tema 13. 3akOHOMEPHOCTHA U3MEHUHUBOCTH

B3aumogeiicTBYe reHOTUMNA U Cpebl IPU POpMUPOBaHUU (peHOTUMNA. VI3MeHUMBOCTH NPU3HAKOB.
KauecTBeHHbIe 1 KOTMUeCTBEHHbIe MPU3HAKWA. BU/IBI M13MEHUMBOCTH: HeHaC/Ie[iICTBEHHAs U
Hac/e[,CTBeHHas.

MopudukaoHHas M3MeHUMBOCTb. Porb cpefibl B (pOPMHUPOBaHUM MOAU(PUKALIMOHHOM
y3MeHuUMBOCTU. Hopma peakuyy npusHaka. BapuanionHsli ps/ 1 BapyalMoHHas Kprsas (B.
HoranHcen). CBoiicTBa MOAU(DYKALMOHHON NU3MEHUMBOCTH.

lenoTMnMueckas U3MeHUMBOCTb. CBOKCTBAa TeHOTUITNYECKOW M3MEHUMBOCTU. Bribl
TeHOTUITNUe CKOM U3MEeHUMBOCTH: KOMOWHATHUBHAs!, MyTaL[MOHHAsI.

KoMbuHaTHBHast N3MEeHUHMBOCTh. Meiio3 U 10JIOBOM TTPoLiecC — 0CHOBA KOMOHMHATUBHOM
M3MEeHUMBOCTHU. Posib KOMOWHATHBHOW W3MEHUHMBOCTU B CO3[JaHUM TeHEeTUUYeCKOTo pa3Hoobpasus B
npeziesiax OfHOIO BUAA.

MyTaiMoHHas U3MeHUMBOCTb. BUibI MyTaruii: reHHble, XpOMOCOMHBIe, FeHOMHbIe. CIIOHTaHHBIe U
VH/YLIMDOBaHHble MyTalMU. SjepHble ¥ LIUTOIIa3MaThUeCkie MyTaruu. ComaTtrueckye 1
T10J10Bble MyTalWHy. [IprumHbEl BOSHUKHOBEHUS] MyTalMi. MyTareHsl U UX BJIUSIHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTaLMOHHOI'0 Mporiecca. 3aKOH TOMOJIOTMUeCKUX PSZI0B B HaC/1e[ICTBEHHOM
nsmeHunBocty (H.V. BaBunoB). BHesiiepHasi ©3MeHUMBOCTb U HAaC/1€/JCTBEHHOCTb.

OnureHeTyKa U SMUreHOMUKA, POJib SIUreHeTUUeCKUX ()akTOpoB B HaC/1eZl0BaHUU U U3MEHUHMBOCTH
(heHOTUITHMYECKHX MPU3HAKOB Y OPraHU3MOB.

JeMoHcTpaLyu

IToptpersr!: I'. ne ®pus, B. NoranHcen, H. 1. BaBuos.

Tabsmurbl ¥ cxeMbl: «BU/IbI U3MEHUUBOCTUY, « MoAU(UKALIMOHHAS U3MEHUHBOCTD,
«KoMbuHaTHBHast U3MEHUUBOCTb», «Metio3», «OmiogoTBopeHne», «I'eHeTuueckue 3a00/1eBaHus
yesioBeKa», «BU/IbI MyTaLUii».

O6opyzoBaHue: )X1BbIe U repOapHble 9K3eMIUISIPbl KOMHATHBIX PaCTeHU, pUCYHKH (poTorpadun)
JKMBOTHBIX C Pa3/IMYHbIMU BUJJaMU U3MEHUUBOCTH.

JlaboparopHasi pabora «VcciefoBaHre 3aKOHOMEePHOCTe MOJUGbUKALMOHHONW U3MEeHUUBOCTH.
[TocTpoeHne BapUaLiMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».



[TpakTuyeckast pabora «MyTarmu y Apo30dubl (Ha TOTOBBIX MHUKPOTIpeTiapaTax)».

Tema 14. I'eHeTrKa yenoBeka

Kapuorun uenoseka. MexxiyHapogHasi nporpamma Ucc/ieloBaH|sl FreHoMa vesioBeka. MeTozibl
M3y4yeHUs TeHeTUKHY YesioBeKa: reHeaslorndecKui, O/TM3HeL|0BbIN, LIMTOreHeTHUe CKUH,
MOMY/ISILIMOHHO-CTaTUCTUYECKUH, MOJIEKY/IsSIpHO-TeHeThYecKrii. COBpeMeHHOe Orpe/iefieHre
reHOTHIIa: TTI0JIHOTeHOMHOe CeKBeHUPOBaHUe, FeHOTUITMPOBaHKe, B TOM Yuc/ie C rnomousto TTHP-
aHanm3a. HacnencrBeHHbie 3a00sieBaHus uesioBeka. ['eHHbIe M XDOMOCOMHbBIe 60Jie3HHM UeioBeKa.
BonesHu ¢ HacnenCTBeHHOU MPeApacoNoKeHHOCThI0. 3HaUeHre MeJMLIMHCKOU T'eHeTUKU B
TIpeZIOTBPAIlleHHH U JIeYeHUH TeHeTHYeCKUX 3a00/1eBaHuM uesioBeka. MeMKo-reHeTHIe CKoe
KOHCy/bTHpOBaHUe. CTBOJIOBbIE KIeTKU. [IOHSITHEe «reHeTHUYeCKOro rpys3a». DTUUYeCcKHe acreKThbl
WCC/IeZloBaHUH B 00/1aCTH pe/lakTUPOBaHUsSI TeHOMA M CTBOJIOBBIX KJT€TOK.

leneTrueckye (hakTOPHI MOBBILLIEHHOW YYBCTBUTEIBHOCTH YesioBeKa K (pr31UeCcKoMy U
XMMHUUECKOMY 3arpsi3HEHUI0 OKpYrKarolleil cpesibl. ['eHeTUUecKas rpesipacronoKeHHOCTh YeioBeKa
K I1aTOJIOTHSIM.

JeMoHCcTpaumn

Tabmunpl v cxembl: «KapuoTu yesioBeka», «MeTo/Ibl U3yueHHs TeHeTHKH UeioBeKay,
«[eHeTHueckue 3a00/eBaHUS UeIOBEKA».

[MpakTueckas pabora «CocTaBieHre U aHaInu3 POJOCIOBHOMN».

Tema 15. Cenexkuyst OpraHu3MoB

JomecTtukauus u ceseKiusi. 3apoXKJeHre CeleKLUM U foMecTrikaluy. Yuenve H. M. BaBuioBa o
LleHTpax NMPOUCXOKAEHHsI 1 MHOTO00Opa3usi KyJIbTypHBIX pacTeHui. Posb cenekiyy B CO3aHUA
COPTOB pPAaCTeHUI U MOPOJ, KUBOTHBIX. COPT, NOpo/a, ITaMM. 3aKOH TOMOJIOTMUeCKUX PsZIOB B
Hac/ieqcTBeHHOM usMeHurBocTy H. V1. BaBuioBa, ero 3HaueHue /i/isi CeJIeKIIMOHHOM PaboTHI.
MeTozib! ceneKIMOHHOM paboThl. MicKycCcTBeHHBIN 0TOOP: MacCOBBIN U MHUBUYa/IbHBIN. JTarlbl
KOMOWHAI[MOHHOM CeJieKI[uH. VIcmbITaHre TIPOU3BOAMTE e TI0 TIOTOMCTBY. OTOOp 110 TEHOTHUMY C
TIOMOII[BIO OL[€HKU ()eHOTUIIa ITOTOMCTBA ¥ OTOOP 10 FeHOTHITY C TTIOMOII[bI0 aHamm3a JJHK.

W cKycCcTBeHHBINM MyTareHe3 Kak MeTOZ, CeJIeKIIMIOHHOUW paboThl. PafiallOHHBINA 1 XUMHUUe CKUA
MyTareHe3 Kak UCTOYHUK MYTaLMi y KyJbTYPHbIX (pOpM opraHu3MoB. Vcrosnb30BaHye reHOMHOTO
peJlaKTUpPOBaHUs U MeTo/10B pekombuHaHTHBIX JJHK 717151 monmydeHust ©CXoqHOTO MaTepuasia Jijist
CeseKL{1H.

[MTonyyenve monurion10B. BHyTpuBHAOBas rubpuan3aius. biM3kopoaCcTBeHHOE CKpellBaHue,
vy uHOpUUHT. HepoacTBeHHOe CKpellBaHue, WK ayTOPUAVHL. ['eTepo3uc U ero pUYrHBI.
Vcnonb3oBaHue reTepo3uca B cenekimu. Otaanéndas rubpugusanys. [Ipeogonenue 6ecruiogust
MEXKBU/IOBbIX TUOPUIOB. J[OCTHKEHHS CeJIEKI[UU PAaCTeHUH U XKUBOTHBIX. «3e/IEHast PEBOJTIOLUSI».
CoxpaHeHHe U U3yueHHe reHeTUUeCKUX PeCypCOB Ky/IbTYPHBIX PAaCTeHHH M UX AUKUX POAUYel /s
CO3/IaHMsI HOBBIX COPTOB U TMOPH/IOB CeJIbCKOXO3sIICTBEHHBIX KY/IBTYp. V3yueHue, coxpaHeHHe U
yrpas/jieHue reHeTUUeCKUMU PecypcamM Ce/IbCKOX03MCTBEHHBIX M MPOMBIC/IOBBIX JKUBOTHBIX B
Le/IIX YAyYlleHus CyLeCTBYIOLMX U CO3/IaHHsI HOBBIX MOPOJ, TMHUM U KPOCCOB, B TOM YHCJIE C
TIpUMeHeHeM COBPEMEeHHBIX MEeTO/I0B HayUHbIX MCC/Ie[J0OBaHUM, TIepeJioBbIX UJei U
MepPCHeKTUBHBIX TEXHOIOTUM.

HemoHcTpaLyu

IToprpertsr: H. . BaBunos, 1. B. Muuypus, I. [I. Kapnieuenko, II. I1. JIykesiHeHko, b. JI.
Acraypos, H. bopsnoyr, /1. K. besnses.

Tabnmuiibl ¥ cxeMbl: «L]eHTpbI TPOMCXOXKEHNUsI 1 MHOT00Opa3susi KY/IbTYPHBIX pacTeHH», «3aK0oH
rOMOJIOTMUeCKUX PSI/IOB B HaC/Ie[iICTBEHHOM M3MEHUUBOCTH», «MeTobl cenekLun», «OTanéHHas
rubpuau3arvs», «MyTareHes».

JlaboparopHasi pabota «/3yueHue COPTOB Ky/IbTYPHBIX PaCTeHU U MOPO/], JOMAIITHAX KUBOTHBIX».
JlaboparopHasi pabota «/3ydyeHre MeTOZOB CeJIeKI[UN PaCTeHUI».



[TpakTuyeckast pabora «[IpuBUBKa pacTeHMit».

OKcKypcus «OCHOBHBIE MEeTO/bI U JOCTWKEHUS CeJIeKLIMY PaCTeHUH M )KUBOTHBIX (Ha
CeJIeKL[MOHHYIO CTaHLUI0, TVIeMeHHYI0 ()epMy, COPTOMCITbITaTe/IbHbIM yUacToK, B TeIIMYHOE
XO03SICTBO, B 1a00PaTOPHIO arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BruoTexHOIOTUS ¥ CUHTeTUUeCKasi OUo/orus

OO6BeKTbI, UCTIONMb3yeMble B OMOTeXHOIOTUH, — KIIeTOUHbIe U TKaHeBble KYJIBTYPBHI,
MHUKPOOPTaHU3Mbl, X XapaKTepUCTHKa. TpafuliioHHast OMoTexXHOMOTUst: XieborneyeHue,
TIO/TyYeHre KHUC/IOMOJIOUHBIX TIPOJYKTOB, BUHOZe/ e, MUKpobuosioruueckuii cuaTte3. OObeKThI
MHUKPOOMO/IOTHYE CKUX TeXHOJIOrHi. [Tpon3BocTBO Geika, aMMHOKHUC/IOT ¥ BUTAMHUHOB.

CospaHne TeXHOJIOTUH ¥ UHCTPYMEHTOB Lie/leHarpaB/IeHHOT0 U3MeHeHHUs] U KOHCTPYHUPOBaHUS
TeHOMOB C LjeJ/IbI0 TT0JIyYeHUs1 OpraHM3MOB U UX KOMITIOHEHTOB, COZleprKalljiX He BCTpeyvaroluecs B
npypo/ie 6UOCUHTeTUUeCKHe TTYTH.

KnerouHast vH>xeHepysi. MeTo/ibl Ky/IbTyphI KJIETOK U TKaHel pacTeHUM U )KUBOTHBIX. KprobaHKu.
ComaTuueckasi rubpun3aLus U coMaThyeCcKuil smbpuoreHes. Vcrosib30BaHye Talyion/[0B B
cesieKLIUM pacTeHui. [ToyueHre MOHOK/IOHAMbHBIX aHTUTeN. Mcronb30BaHUe MOHOK/IOHA/IBHBIX U
TIO/IMKJIOHA/IbHBIX aHTUTeJ B MeAuLHe. VICKyCcCTBeHHOe OII040TBOpeHre. PEKOHCTPYKLIUSA
SIULIEK/IETOK U KJIOHWPOBaHMe >KUBOTHBIX. MeTo/ TpaHCIJIaHTaluu si/iep KJIeToK. TexXHomorum
03[l0pOBJ/IeHNs], Ky/IbTUBUPOBaHNS U MUKPOK/IOHA/IbHOTO pa3MHO)KEHUS CeTbCKOX035IMCTBEHHBIX
KYJIBTYP.

XpOoMOCOMHas ¥ reHHasi UH)KeHepust. VICKyCCTBeHHbIN CUHTe3 reHa U KOHCTPYUpPOBaHUe
pekombuHaHTHBIX [JHK. Co3aH1e TpaHCTeHHBIX OPraHru3MOB. [I0CTH)KeHUs U TIepCTIeKTUBbI
XPOMOCOMHOM ¥ TeHHOW WH)KeHepHH. DKOJIOTHUeCcKre U 3TuuecKre pobieMbl TeHHOW WH)KeHepHUH.
MeauiuHcKre 6roTexHosoruu. IloctreHomMHas nudposas MeguiiHa. [TIP-auarHocTuka.
MeTab0IOMHBIM aHa/IN3, TeHOLIEHTPUYeCKHUI aHa/Ii3 TIPOTeOMa YesioBeKa /I/isi OLJeHKHW COCTOSTHUS
ero 3710poBbsl. VICmob30BaHMe CTBOJIOBBIX K/I€TOK. TapreTHasi Tepanvs paka. 3D-0ronmxeHepHst
AJ1s1 pa3paboTKu (yH/aMeHTaIbHBIX OCHOB MEIUIIMHCKUX TeXHOJIOTUH, CO3[aHHsT KOMITIEKCHBIX
TKaHel coueTaHWeM TEeXHOJIOTU TPEXMEePHOTO OMOTIPUHTHHTA U CKahdOIJUHTa /1S pellieHust
3a/jau epCoHa/IM3UPOBAaHHON Me/IULIMHBI.

Co3paHue BeKTOPHBIX BaKLMH C 1[eJibl0 00ecrieyeHrsi KOMOMHUPOBAHHOM 3all[UThHI OT BO30yuTenei
OPBU, ycTaHoB/ieHHe MOJIEKY/ISIPHBIX MeXaHW3MOB (pyHKIMoHUpoBaHus PHK-comepxaiimx
BHPYCOB, BBI3bIBAIOILKUX 0CO00 oracHble 3abosieBaHUs YesloBeKa U )KUBOTHBIX.

JeMoHcTpaLyu

Tabsurpl v cxembl: «VICrob30BaHHEe MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM ITPOW3BO/ICTBEY,
«KneTtouHasi uH>xeHepusi», «['eHHast UH)KeHepUs».

JlaboparopHas pabota «/3yueHue 00bEKTOB OMOTEXHOIOTHM».

[TpakTuueckasi pabota «I[losyueHre MOTIOYHOKUC/IBIX TIPOJYKTOBY.

IKcKypcus «broTexHoMorus — BaXkKHel1asi MIpOM3BO/IMTeIbHAs CHjla COBDEMEHHOCTH (Ha
O1OTeXHO/IOruUeCKoe TIPOU3BO/ICTBO)».

11 KIIACC

Tema 1. 3apok/ieHre ¥ pa3BUTHe BOMIOLMOHHBIX TIPe/|CTaB/IeHUI B OHOI0TUN
OBosiroLMoHHag Teopus Y. lapsuHa. [IpeAnocsbuiki BOSHUKHOBeHYs JapBUHM3Ma. JKU3Hb U
HayuyHas AesTenbHOCTh Y. [lapBrHa.

[BroKy1me cusbl 3BOOLMY BUOB 110 Y. /IapBUHY (BbICOKasi MHTEHCUBHOCTb Pa3MHOKEHHS
OpraHu3MOB, Hac/ie/[CTBeHHasi U3MeHUMBOCTh, O0pb0a 3a CylllecTBOBaHMe, eCTeCTBEeHHBIN U
HCKYCCTBEHHBIN 0TOOD).



OdopmieHne cuHTeTHUeCKOM Teopuu 3BosoLu (CTD). HeliTpanbHast TeOpHst SBOTFOLIUU.
CoBpeMeHHast 3BOJTIOLIMOHHAs OMoorusi. 3HaueHre SBOJTFOLIMOHHON TeOpry B (JOPMHUPOBAHUN
eCTeCTBeHHO-Hay4YHO! KapTHHbI MUpa.

HemoHcTpaLuu

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U. [lapuH, C.
C. YetBepukos, U. U. llImansraysen, [Ix. XonzgeiH, [. K. bensies.

Tabmurpl 1 cxembl: «Crctema »KuBoi nipupos (1o K. JTuHHer0)», «JleCcTHHUI]A )KUBBIX CyIL[eCTB (T10
Jlamapky)», «MexaHu3m (hOpMHPOBaHKS TIPUCTIOCOOIEHUH Y paCcTeHUH 1 KUBOTHBIX (T10
Jlamapky)», «Kapra-cxema mapuupyta nyremecrtsust Y. Japsuna», «Haxoznku U. [lapsrHa»,
«®opmbl 60pBOBI 3a cymecTBOBaHKE», «Ilopoas! romybeii», « MHoroobpasue Ky/ibTypHBIX (JOpM
KamycThl», «I1opo/ibl IOMAIITHUX >)KUBOTHBIX», «CxeMa 00pa30BaHUsI HOBbIX BUIOB (110 Y.
[apBuHy)», «CxemMa COOTHOIIEHHS ABWXKYLLUX CHJT 3BOJIIOLIMK», « OCHOBHBIE MOTOKEHHS
CUHTETUYEeCKOW TeOPUU SBOTIOLIUMN».

Tema 2. MUKDPO3BO/IOLMSA U €€ pe3y/bTaThl

[TonynAuys Kak 37eMeHTapHas euHULA 3BO/MoLUU. CoBpeMeHHbIe MeTO/bl OLeHKH T'eHeTUYeCKOro
pa3Ho00pa3usi M CTPYKTYPbI Mony/sityii. VismeHeHe reHOhOH/A TIOMY/ISILIUY KaK /1eMeHTapHOe
IBOJTIOL[IOHHOE siB/IeHre. 3aKOH reHeThU4Yeckoro paBHoBecus k. Xapau, B. BaiinOepra.
OnemeHTapHble (HaKTOPBI (ABKKYILME CHITBI) 3BOMIOLMU. MyTalmoHHbIH niporecc. KomOyuHaTiBHast
M3MEeHUMBOCTb. [Ipeli reHOB — c/yuaiiHble HeHarpaB/ieHHbIe W3MeHeH sl YacToT aJiiesieil B
nonyssusx. ekt ocHoBatessi. I deKT OyThIIOUHOTO ropsbiiiKa. CHIKeHHe reHeTHUeCKOro
pa3Hoo0pa3us: MpUUMHbI U cieficTBUst. [TposineHue ddekra Apetida reHOB B OOMBIINX U MabIX
nonynsusix. Murpaiyu. M3onsius monysituii: reorpaduueckas (MpocTpaHCTBeHHast),
buosoruueckas (pernpoAyKTHUBHas).

EcrecTBeHHbIN 0TOOP — HANpaB/sAOLUMK (akTop BOMOLKH. DOPMBI ecTeCTBeHHOTO oTOopa:
JBYDKYIINH, CTaOWM/IM3UPYIOLIHN, pa3phiBaroyii (An3pynTUBHEIN). [To10Bo# 0TOOD.
Bo3HMKHOBeHVe 1 3BOMIOLMS COLMAIbHOIO MIOBEJEHUS )KUBOTHBIX.

I[Mpucrnocob1eHHOCTh OPraHU3MOB KaK pe3y/ibTaT MUKPO3BO/TIOLMY. BO3HUKHOBeHHe
TIPUCITOCOO/IeHUH y OpraHu3MoB. ApoMopdo3bl U uoaanTalyy. [IpruMepsl MprUCocobeHui y
opraHusmoB: Mopdosoruueckue, prsnonoruueckre, OMoxuMuyeckue, oBeZieHUecKue.
OTHOCHTETBHOCTb TIPUCIIOCOO/IEHHOCTH OPraHU3MOB.

Bup, ero kputepuu 1 cTpyKTypa. Buzoobpa3oBaHye Kak pe3yabTaT MUKpPO3BOMOLMH. V3omsius —
K/II04eBOM (hakTop BHUj000pa3oBanus. [TyTH 1 criocobsl BUA00Opa3oBaHMs: aionaTpruiecKkoe
(reorpaduueckoe), cummnaTpuieckoe (3K0JI0THYeCcKoe), «MIHOBeHHOe» (TIONTUIIONI3aLius,
rubpuau3sanysi). JMTenbHOCTh SBOJTIOIIMOHHBIX MTPOLIeCCOB.

MexaHu3mbl HOPMUPOBaHHST OMOTOTHUECKOTO Pa3HOOOpa3wsl.

Posib 3BOJTIOIIMOHHOM OMO/IOTUY B pa3paboTke HayuHBIX METO/I0B COXpaHeHHs1 OMopa3Hoo0Opasusl.
MUKpO3BO/IIOLMS U KOSBOJIIOLMS MAapa3uTOB U UX X03sieB. MexaHn3Mbl (POPMUPOBaHUS
YCTOWUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0pLOBI C Hel.

JeMoHCcTpalmn

[Toprpetsr: C. C. UerBepukos, 3. Mawup.

Tabsurpl ¥ cxembl: «MyTal[iOHHasi U3BMEHUUBOCTh», «[ 1oy SIlMOHHAsT CTPYKTypa Buia», «Cxema
TIpOsIB/IeHUSI 3aKOHa Xapzav—BaiiHbepra», «IBYKyIIHe CUJIbI 3BOJTFOIUM», « IKOJIOTUUeCKast
W30JISILIMS TIOMYJISILIME ceBaHCKOM (openn», «[eorpaduueckasi U301 TUCTBEHHULBI CHOMPCKOM
Y JINCTBEHHUL[bI JaypCKOW», «[lonynsLioHHbIe BOJIHBI YMC/IEHHOCTU XUIIIHUKOB U ’KepTB», «Cxema
JIeMCTBUS eCcTeCTBeHHOTO 0Tbopa», «Popmbl 60pHOLI 3a CyljecTBOBaHUe», « IHAYCTpUaIbHBIN
MesaHu3M», «KrBble UcKonaemblie», « IoKpOBUTE/IbCTBEHHAsI OKPACKa KUBOTHBIX»,
«[Ipenynpeskatoiiasi OKpacka >KMBOTHbIX», «PU3H0IOTHUeCKHe afarTalun»,
«[Tprcrocob1eHHOCTh OPraHMU3MOB U €€ OTHOCHUTENTBHOCTbY», «Kputepun Buja», «Busl-



JBOWHUKN», «CTPYKTypa BUjia B Ipupoze», «Criocobbl BUj000pa3oBaHusi», «['eorpaduueckoe
BU/1I000pa30BaHue TPEX BU/OB JIaH/BIIIEH», «DKOIOTHUeCKoe BUj000pa30BaHue BUIOB CHHUL,
«[Tomunonapl pacTeHuii», «KarmycTHo-peieuHblii THOPU».

O6opyzoBaHue: repbapyuy pacTeHHH, KOJUIEKIMA HACEKOMBIX, uydesia ITUL] ¥ 3Bepeli C IpuMepaMu
pa3/IMYHbIX TIpUCNocobieHni, yyyesia MTUL] U 3Bepei pa3HbIX BUIOB, repOapuu pacTeHui O/IM3KUX
BU/I0B, 00pa30BaBIIMXCS Pa3/TMYHBIMU CITOCOOAMHU.

JlaboparopHasi pabora «BbisiB/ieHHe U3MEHUUBOCTH §¥ 0Cc00el OIHOTO BUIa».

JlaboparopHasi pabota «IIpucrioco6sieHusi OpraHU3MOB U UX OTHOCHUTETbHAs 11e/1eC000pa3HOCTh.
JlaboparopHasi pabota «CpaBHeHHe BUZIOB TI0 MOP(OIOTMUeCKOMY KPUTEPUIO».

Tema 3. Makp0o3BOJIFOLIUA U €€ pe3y/bTaThl

MeTozb! U3yueHUs: Makpo3BO/IIOLMU. [laleoHTOIOrMYECKYie METOABI U3YUeHHs! SBOTIOLIUHU.
[TepexozHble GOpMBI U UIOreHeTHUeCKHe psiZibl OPraHU3MOB.

buoreorpaduyeckue metozpl u3yuyeHus 3BomoLd. CpaBHeHUe (UIophl U (hayHbl MaTEPHKOB U
ocTpoBoB. buoreorpaduueckue obnactv 3emMnu. Buapl-sHA€MUKU U PETUKTHI.
OMmbpuronoruyeckre U CpaBHUTEIbHO-MOP(}OI0ruyecKrie MeTO/Ibl U3yUYeHUs! SBOIOLIMH.
leneTrueckrie MexaHU3Mbl SBO/IIOLIMM OHTOTeHe3a U MOSIB/IEHMS SBO/IFOLIMOHHBIX HOBIIECTB.
['omosiornyHble ¥ aHa/IOrMYHbIe OpraHbl. PyiMMeHTapHble OpraHbl M aTraBU3Mbl. MoOJeKy/IspHO-
reHeTHYeCKHe, OMOXMMUYeCKre Y MaTeMaThiyeCKre MeTO/bl U3yUeHHs SBOMIOLMH. [OMOIornyHbIe
reHbl. CoBpeMeHHbIe MeTO/Ibl TOCTPOeHus (GUIoreHeTHYeCKUX IepeBbEB.

XPpOMOCOMHBIE MyTaLUM U 3BOJIIOLIMSI TEHOMOB.

OO011re 3aKOHOMepPHOCTH (TIpaBw/Ia) 3BOMIOLMK. [IpuHIMI cMeHbI GyHKLMNA. HeobpatumocCThb
3BOJIIOLMU. AzlaniTuBHAs paguanys. HepaBHOMePHOCTb TeMIIOB 3BOJIIOLIUA.

JeMoHCcTpalumn

[Toprpetsr: K. M. bap, A. O. KoBanesckuu, ®. Mronnep, 3. I'ekkers.

Tabsmurpl ¥ cxembl: «PUIOTeHeTUYECKUH Psifl JIOMIAZIN», « ADXeONTEPUKC», «3Bep03yObie SIephl»,
«Crerouedasnbl», «PUHHOPUTBI», «CeMeHHbIe aropoTHUKW», «broreorpacuyeckrie 30HbI 3eMIn»,
«[Ipeiih KOHTHHEHTOB», «PenuKThl», «HayasbHbIe cTafy SMOPHUOHATBHOTO PAa3BUTHS
MO3BOHOYHBIX KUBOTHBIX», «[ OMO/IOrMUHbIe U aHAJIOTUUHbIe OpraHbl», « PyMMeHTbI»,
«ATaBU3MbI», «XpOMOCOMHbIe HAOOPHI YesioBeKa U LIMMITaH3e», «I/laBHble HarpaB/IeHus
3BOMIOLIMN», «OOI1Ie 3aKOHOMEPHOCTH IBOJTFOLIUM».

O6opyzoBaHue: KO/UIeKLMH, repbapyuu, My/shKU UCKOTIaeMbIX OCTaTKOB OPraHW3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYZAUMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKL[UN HACEKOMBIX.
Tema 4. ITpoucxoxzgeHue ¥ pasBUTHE )XU3HU Ha 3emiie

HayuHbIe TUIoTe3bl MPOUCXOXK/EHHS KU3HU Ha 3emsie. AOHOreHe3 U raHcrnepmus. JloHayuHble
TIpe/iCTaB/IeHUs O 3apOXKJeHUH KM3HU (KpealjuoHK3M). ' MrnoTe3a moCTOsSHHOTO CaM03apOXKJeHUs
JKU3HU U eé orpoBepskeHue ornbiTamu @. Peau, JI. Criasiianuany, JI. [Tactepa. ITpoucxoxaeHue
YKU3HU U acTPOOHOIOTUsl.

OcCHOBHBIe 3Tarbl HEOpraHWYeCKoM 3Bo/oLMU. [11aHeTapHast (Teosioruueckas) IBOJIFOLIUS.
XuMryeckasi 3BO/IOLs. AOHMOTreHHbIN CUHTe3 OpraHn4YeCcKHUX BellleCTB U3 HeopraHndeckux. OmbIT
C. Musnnepa u I'. FOpu. O6pa3oBanue romMepoB 13 MoHoMepoB. KoatlepBatHas runoresa A. U.
OrmapuHa, TumnoTe3a rnepBuuHoro OysmpoHa k. XosnzeiiHa, reHeTHueckast ruroresa I. Ménnepa.
Pu6o3umbi (T. Uek) u runoresa «mupa PHK» Y. T'unbepra. @opmupoBaHre MeMOpaH U
BO3HUMKHOBEHUE MPOTOKJ/IETKU.

WcTtopus 3emnu 1 MeTozbl e€ nu3yuyeHus. Vickornaemble opraHuyecKue 0CTaTKy. ['eoXpoHoorys v eé
MeTobl. OTHOCUTeTbHAsE U aDCOMIOTHAsI Te0XPOHOUIOTHsI. ['e0XpoHOIOrUecKas 111Kaja: S0HbIl, IPhI,
TIePUO/IBI, STIOXU.



HauanbHble 3Tarns! opraHuyeckoy 3Bo/roLun. [1osiBrieHre 1 3BOMIOLMS NIePBbIX KJI€TOK. DBO/OLUA
MeTabosm3ma. Bo3HuKHOBeHMe mepBbiX 3kocucTeM. CoBpeMeHHbIe MUKPOOHbIe OUOTITIEHKH Kak
aHaJsIoT TIepBbIX Ha 3emJie coobmiecTB. CTpoMaTonuThl. [IpOKapHUOTHI ¥ 3YKapHOTHI.
[TpoucxoxxaeHve 3yKapyoT (cuMmbuoreHes). DBOIIOLIMOHHOE TTPOUCXOXK/eH1e BUPYCOB.
[TporcxoXeHrie MHOTOK/IETOUHBIX OPraHrM3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIII
MHOT'OKJ/IETOYHBIX OPraHH3MOB.

OcCHOBHBIe 3Tanbl 5BO/IOLIMY BBICIIUX pacTeHuil. OCHOBHbIe apoMOp(}o3bl pacTeHUH. Brixoy,
pacteHuy Ha cyuy. [losiB/ieHre CrIOpOBBIX paCTeHUU U 3aBOeBaHre UMM CyllId. CeMeHHBbIe
pacrenust. IIponcxoxeHre [JBeTKOBBIX PaCTeHUH.

OCHOBHBI€ 3Tarbl 3BOIOLIMY )KUBOTHOTO MUpa. OCHOBHbIE apOMOP(O03bl )KUBOTHBIX. BeH/icKas
(hayna. KemOpuiickuii B3pbIB — MOSIBJIeHHEe COBPEMEHHBIX TUTIOB. [1epBbie XOp/I0BbIe KUBOTHBIE.
’KusHb B Bofie. DBO/IOLMS MTO3BOHOYHBIX. [TporcxoxaeHre amdubuii u penrtusuil. [IpoucxoxaeHve
MJIEKOTIMTAlOIIMX U NITULl. [IpuHLUI KmroueBoro apomopdo3a. OcBoeHue 6eCrio3BOHOUHBIMU U
TI03BOHOYHBIMU KUBOTHBIMU CYLLIH.

Pa3BuTHe )KHU3HU Ha 3eMJie 10 3paM U MepuojiaM: apxe, MpoTepo30i, maneo30i, Me3030H,
KaitHo301. OO011jas XapakTeprCTHKa KJIMMaTa M reo/IorTMueckKux rporjeccos. [losiBieHne u pacrpeT
XapaKTepHBIX OPTaHU3MOB. YT/ie00pa30BaHMe: ero YC/IOBYS U BIMSTHHE Ha Ta30BbIi COCTaB
aTMoc@ephl.

MaccoBble BBIMApPaHHs — 3KOJI0TMUe CKUe KpHU3UChI NpOoLIoro. IIpruumnHbl M c/1eICTBUS MaCCOBBIX
BbIMUpaHuii. COBpeMeHHbIN 3KOJI0THYeCKUi KpU3uc, ero ocobeHHocTu. [Tpobiema coxpaHeHust
bropazHoobpasus Ha 3emiie.

CoBpeMeHHas1 cucTeMa OpraHri4yeckoro Mupa. IIpuHimne! kiaccupukanum opraHu3smMoB. OCHOBHBIE
CUCTeMaTH4eCKue rpyIIbl OpraHu3MOB.

JeMoHcTpaLyu

[Toptpetsr: ®. Peny, JI. Cnannanuany, JI. [actrep, . 1. Meunukos, A. Y. OnapuH, k. Xonzgens,
I. Ménnep, C. Musnep, I'. FOpu.

Tabmurpl v cxembl: «Cxema omnbita @. Penn», «Cxema onbita JI. [TacTepa 1o U3yueHHIO
camo3apoKJeHus X1U3HW», «Cxema onbita C. Munnepa, I'. FOpu», «3Tarnsl HeopraHuueckoin
3BOJIIOLIMN», «]'e0XpOHO/IOrMYecKas 111Kana», «HauanbHble 3Tarbl OpraHuueCcKoi SBOTIOLUN»,
«CxeMa 0Opa30oBaHus 3YKapHOT IyTéM CUMOMOTeHe3a», «CucTeMa XXUBOU TTPUPO/Ibl», «CTpoeHue
BUpYyCa», « ApoMopd03bl pacTeHU», «PUHMOPUTHI», «OIHOK/IETOUHbIE BOZOPOCTN»,
«MHOrOoK/1eTouHbIe BOLOPOCIN», «Mxu», «ITarnnopoTHUKW», «['0/10ceMeHHble pacTeHus», « OpraHbl
LIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHS )KUBOTHOTO MHUpa», « APOMOP(O3bI )KUBOTHBIX»,
«[Ipocreiimme», «KuieuyHononoctHbie», «[110ckue uepBu», «UneHUCTOHOTHEY, «PBIObI»,
«3eMHOBOZIHbIe», «IIpecMbiKaroimecs», «IItuipb», «MaekonuTaroime», «Pa3BuTre XKU3HU B
apxeucKou spe», «Pa3BrTHe )XU3HU B IPOTEPO30KCKON 3pe», «Pa3BUTHe )KM3HU B Na1e0301MCKOM
spe», «Pa3BUTHe KU3HU B Me3030MCKOM 3pe», «Pa3BUTHe )KU3HU B KAMHO30MCKOM 3pe»,
«CoBpeMeHHast CUCTeMa OpraHUuyeCcKoro Mupa».

O6opyznoBaHue: repbapyuy pacTeHUH pas3MUYHbIX OT/e/I0B, KOJUIEKLIMY HACEKOMBIX, B/IaJKHbIE
TIperaparbl )KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJIJIEKLIMN UIVIOKOXKUX, CKeJIeThbl T03BOHOYHBIX
JKMBOTHBIX, Uyy4esia IITUL] U 3Bepel, KOJJIeKLIMY OKaMeHeJIOCTel, IT0JIe3HbIX MCKOITaeMbIX, MYJISKU
OpraHhYeCKHUX OCTaTKOB OpPraHU3MOB.

BupryanbHast 1abopatopHast pabota «MogpenvpoBaHue ornbiToB Musiiepa—HOpH 1o u3ydyeHuro
abuoreHHOr0 CHHTe3a OpraHUYecKuX COeJJMHeHUH B IepBUYHON aTMocdepe».

JlaboparopHasi pabota «/3yueHue U orvcaHle UCKOTIaeMbIX OCTAaTKOB IDEBHUX OPraHU3MOB».
[MTpakTnueckast pabora «Vi3yueHue ocobeHHOCTel CTPOeHUsI PaCTeHUH Pa3HBIX OTZE/I0BY.
[TpakTnueckas pabora «V3yueHue 0cobeHHOCTel CTPOEHHsI TTO3BOHOYHBIX )KUBOTHBIX».

Tema 5. IIpoucxoxzeHue yesi0BeKa — aHTpOIOreHes3



Paszenel v 3ajauv aHTPOIOIOTUU. MeTo/ bl aHTPOIIOJIOT M H.

CraHoB/ieHue Mpe/iCTaB/lIeHNM 0 IPOMCXOXK/IEHNH YesloBeKa. PesTurnosHble BO33peHus.
CoBpeMeHHbIe HayUHble TEOPUH.

CXo0[CTBO uerioBeKa € >KMBOTHBIMU. CrcTeMaThyecKoe IoJioykeHue yesnoBeka. CBHU/eTebCTBa
CXO/ICTBA YeJIOBeKa C )KUBOTHBIMU: CPaBHUTe/IbHO-MOPQoioruyeckue, sMOprosioruueckue,
¢usnosnoro-obnoxnuMuyeckue, oBefeHueckre. OTIMUMS YesioBeKa OT )KUBOTHBIX. [IpsMoXoxkaeHue
Y KOMIIJIEKC CBSI3aHHBIX C HUM MPH3HAKOB. Pa3BrTHe rojI0BHOrO MO3ra ¥ BTOPOM CUTHaIbHOU
CUCTEMBI.

Iewxkyique cumbl (hakTopel) aHTpOTOreHe3a: Oroornyeckue, coljpanbHbie. COOTHOIIIEHHE
OMOIOrMYeCKUX U COLMANbHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OCHOBHBIE CTaZIuM AaHTPOTIOTeHe3a. PaHHMe yenoBekooOpa3Hble 00e3bsiHbI (TIPOKOHCY/IBI) U paHHHEe
TIOHTH/IbI — O0IIIVe TPeJKH Yesl0BeKOOOpa3HbIX 00e3bsiH U JIFoeld. ABCTPaONUTEKH — ABYHOTHE
nipeJKy mogei. UesoBek ymesiblid, epBble U3rOTOBIEHUs OPYAUN Tpyza. YenoBeK NpsiMOXOJSALIUMN U
TIepBbIN BBIXOZ, Jfofield 3a Tipeenbl Adpuku. UenoBek reiies06eprckuii — o0IIuid ipejok
HeaH/lepTaJbCKOro uesioBeKa 1 uejioBeka pasyMHoro. UesnoBek HeaHepTalbCKUM KaK BUJ, JitOfen
XOJIOAHOTO0 KrmMara. YesloBeK pa3yMHbIM COBPEMEHHOI'O THIIa, e HUCOBCKUY YesI0BeK, OCBOEHHe
KOHTHHEHTOB 3a rpefienamu Adpuku. [lasieoreHeTrKa U raieoreHOMHKa.

OBOMIOLIMST COBPEMEHHOTO0 YesioBeKa. EcTecTBeHHbIM 0TOOP B MOMy/SLMSAX YeoBeKa.
MyTalMoHHBIH ripoLecc U nomuMopdusM. [lonynsiuoHHbIe BOIHBI, Apelid reHoB, MUTpaLus U
«3(deKT ocHOBaTeNs» B MOMYJISALMAX COBDEMEHHOI'O UeloBeKa.

UYenoseueckue packl. [ToHsiTHe o pace. bonblie pacel: eBporeoniHas (eBpasuiickas), aBCTpaso-
Herpou/Hasi (3KBaTopyasibHasi), MOHT0JIOM/Has (a3UaTCKOo-aMepyKaHCKast). Bpems v myTu
pacceneHus yeyioBeKa Mo 1iaHete. EquHCTBO yesioBeyeckux pac. HayuHast HecoCTosITeIbHOCTh
pacu3sMa. [TpucriocobeHHOCTh uesioBeka K pPa3HbIM YCIOBHUSIM OKPY»Katolliel cpezibl. BiiusiHue
reorpaduueckoii cpefipl U peiiha reHOB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO UesloBeKa.
MeXXAUCIUTUIMHAPHBIE METO/IbI B (hH3MUeCcKoi (6HMO0I0ruueCKoii) aHTPOIOIOTUH. DBOTFOIIMOHHAS
aHTPOIIOJIOT S M Ma/1Ie0aHTPOIIOIOT U Yel0BeYeCKUX NonysisLyi. bruocouyanbHble uccies0BaHus
TIPUPO/bI uesioBeka. VicciiejoBaHre KO3BOJTIOLMU OMO/IOTMYECKOTO U COLIMAIbHOTO B Ue/IOBEKe.
LeMoHcTpaluu

[Toptpetsi: Y. lapBuH, JI. Jluku, f. . Porunckuii, M. M. I'epacumoB.

Tabmuiibl 1 cxeMbl: «MeTo/Ibl aHTPOIIOIOTHM», «[ 0/TIOBHOM MO3T UejioBeKa», «Ue/toBeKooOpa3HbIe
00e3bsiHBI», «CKeJleT uesioBeKa 1 CKeJleT [IMMITaH3e», «PyIMMeHThI U aTaBU3MbD», «[BIDKyIIIHe
CWJIbl aHTPOIIOreHe3a», «DBOJIIOLJMOHHOE JPeBO ueioBeKa», « ABCTpaIoNUTek», «HenoBek
ymenbii», «UenoBeK NpsMOXOAsLLIUN», «/]eHnCcoBCKui uenoBek» «HeaHzepTanbLb»,
«KpomaHboHLIbI», «IIpenky uenoBeka», «Tarbl BOJIIOLUY YesioBeKa», «Packl yeoBeka».
O6opyzoBaHue: My/ISDKM OKaMeHeJI0CTel, MpeJMeTOB MaTepHaIbHOM Ky/IbTYPhI TIPE/IKOB YeI0BeKa,
penpoaykiuu (pororpadun) KapTuH ¢ MUGPOIOrHUeCKUMHU U OMOIEMCKUME CHOYKeTaMHt
TIPOMCXOXKeHUs UesioBeKa, (poTorpauu Haxol0K MCKOTaeMbIX OCTATKOB Uei0BeKa, CKesleT
yesioBeKa, MO/iesIb ueperia yejioBeKa 1 yeperia LMMITaH3e, MOZe/Ib KUCTH YesloBeKa U KUCTH
LIMMIIaH3€e, MOZeJI TOpCa MpeJKOB ueoBeKa.

JlaboparopHas pabota «/3yueHue 0coOEHHOCTeM CTPOEHUsI CKeJleTa uesioBeKa, CBI3aHHBIX C
NIPSIMOXOKZ,eHUEeM».

[MpakTrueckast pabota «VI3yueHre SKOJIOTUUECKUX a/jalTalvii UeloBeKa».

Tema 6. DKosorvst — HayKa O B3aMMOOTHOLLIEHUSIX OPraHM3MOB U HaJ|JOPraHU3MeHHBIX CUCTEM C
OKpy>Katolljel cpeioi

3apo)k/ieHre ¥ pa3BUTHe 3Kojoruu B TpyAax A. ['ymbonbara, K. @. Pynbe, H. A. CeepiioBa, 3.
I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3zesibl 1 3a1auut 9K0/10ruu. CBs3b 9KOJIOTUU C APYTUMU
HayKamH.



MeTtogp! 3kosorud. [ToneBble HaOMOEHUS. DKCIIEPUMEHTHI B SKOJIOTUW: TIPUPOJIHBIE U
naboparopHbie. MozieupoBaHue B 3K0/0ruy. MOHUTOPHUHT OKPY)KaIoLield Cpe/ibl: JIOKaJIbHBIMH,
PervoHabHbIN U T100a/TbHBIH.

3HaueHMe K0JIOTHYeCKUX 3HAHWUM /1J1s1 uesioBeKa. DKOJIOTHUeCKoe MUPOBO33peHre Kak 0CHOBa
CBsi3eil uesioBeuecTBa C NMpupo/oi. PopMUpoBaHKe SKOIOTUeCKON KY/IbTYPbI U 9KOJIOTHUe CKOU
rPaMOTHOCTH HaceJIeHUsI.

JeMoHCcTpalumn

[Moprpetsi: A. I'ymbonbaT, K. ®. Pynbe, H. A. CeBeprioB, D. I'ekkenb, A. Tenciu, B. H. Cykaués.
Tabmurpl v cxembl: «Pa3esbl 3Konorumn», «MeTofbl IKoIorun», «CxeMa MOHUTOPHUHTa
OKpY>Karoller Cpefibl».

JlaboparopHasi paboTa «/3yueHre MeTO/IOB FKOJIOTHUECKUX MCCIeA0BAHUI».

Tema 7. OpraHusmbl U cpejja 0OUTaHUS

Okonoruyeckue pakTopbl ¥ 3aKOHOMEPHOCTH UX AeicTBus. Kiaccudukarius SKomoruueckux
(hakTOpOB: abroTHUECKHe, OMOTHUYEeCKHe, aHTPOITOTeHHbIe., O01I1e 3aKOHOMEPHOCTH IeMCTBUS
sKonoruueckux (akropos. [TpaBuio Munumyma (K. IInpenresns, FO. JInbux). TonepaHTHOCTD.
OBpHOMOHTHBIE Y CTEHOOWOHTHBIE OPTaHU3MBI.

AbunoTtryeckue akropsl. CBeT KaK 3K0O/IOrHueckuii ¢akrop. [lelicTBre pa3HBIX yUaCTKOB
COJTHEUHOTO CTeKTpa Ha OpraHu3Mbl. DKOJIOrHYeCcKre IPYIIbl pACTeHUH U )KUBOTHBIX 110
OTHOLIIeHHIO K cBeTy. CUrHa/ibHasi posib cBeTa. POoTonepruousm.

TemniepaTypa Kak 3koyioruueckuii ¢akTop. JlelicTBre TemriepaTypbl Ha OPraHU3MBbI.
[To¥iKunoTepMHbIE U TOMONOTEPMHbBIE OPraHU3MbI. DBPUTEPMHbIE U CTEHOTePMHbIE OPTaHU3MBbl.
B/ia>KHOCTB Kak 3Kojiorudyeckuii aktop. [IprcrocobieHust pacTeHuH K MOA1ep>KaHH0 BOAHOTO
6ananca. Knaccudukaiys pacTeHHi 110 OTHOLIEHUIO K Bojie. [IpucriocobsieHnst JKUBOTHBIX K
V3MEeHEeHUI0 BOHOTO PeXXHUMa.

Cpepl 00MTaHKST OPraHU3MOB: BOJHAsl, HA3eMHO-BO3/IyIITHasI, TIOUBEeHHas, T/TyOUHHAast
TIO/ITIOYBEeHHas, BHYTPUOPraHn3MeHHas. @U3MKO-XUMHUeCcKre 0COOeHHOCTH cpej| 00UTaHus
opranu3MoB. [IpucriocobieHust OpraHM3MOB K )KM3HU B pa3HbIX Cpejax.

Bbuonoruueckve putmbl. BHelltHie 1 BHyTpeHHHe pUTMbL. CyTOUYHbIE U TOJUUHbIE PUTMBI.
[Mpucrocob1eHHOCTb OPraHU3MOB K Ce30HHBIM U3MeHeHUSIM yCJIOBUM XKU3HU.

JKuzHeHHbIe popMbl opraHu3MoB. [ToHsiTHe 0 )Ku3HeHHOU (opme. JKuzHeHHbIe (hOpPMbl PAaCTeHUI:
JlepeBbsi, KyCTapHUKH, KyCTapDHUYKW, MHOTOJIETHHE TPaBbl, OHO/IeTHHE TPaBbl. JKU3HEHHbIe
(hOpMBI JKUBOTHBIX: TUPOOHOHTBI, TeOOMOHTHI, a3p0OHOHTEI. OCOOeHHOCTH CTpOeHus U obpasa
JKU3HU.

Buornueckue akTopsl. Bupl OMOTHUECKIX B3aMMO/eCTBUIA: KOHKYPEHIUsI, XHUI[HUYeCTBO,
cuMb103 U ero ¢popMmel. [Tapa3uTu3sm, Koorepariysi, MyTyan3M, KOMMeHCa3M (KBapTUPaHTCTBO,
Hax/ieOHMuecTBO). HeTpodurueckue B3auMoieiicTBUS (Torruueckue, hopuueckue, pabpuueckue).
3HaueHHe OMOTUUYECKUX B3aUMO/IeMCTBUH /I/1s1 Cyll[eCTBOBAaHUsI OPraHU3MOB B Cpejie 0OUTaHusl.
[TpUHLIUIT KOHKYPEHTHOT'O UCK/TFOUEHUSI.

JeMoHCcTpalmn

Tabnuibl U CXeMbl: « IKosloruueckue (hakTopb», «CBETOBOW CIEKTP», «DKOJ0TMUYeCKUE TPYTIIIbI
JKUBOTHBIX 10 OTHOILIEHUIO K CBETY», « TeTJIOKPOBHbBIE )KUBOTHBIE», « XO/IOHOKPOBHBIE
JKUBOTHBIE», «DU3MO/IOTMUeCKIe a/lanTalliy >KUBOTHBIX», «CpeJibl 00MTaHUsI OPraHU3MOB»,
«Bbuonornueckuie putMbl», «Kr3HeHHbIe (OPMbI pacTeHui», « Ku3HeHHbIe (YOPMbI JKUBOTHBIX»,
«DKoCHUCTeMa LIMPOKOIMCTBEHHOTO Jleca», « DKOCHCTeMa XBOMHOTO jieca», «Lleru muTaHus»,
«XuILHAYeCTBO», «Ilapasutusm», «KoHKypeHLua», «Cumbmo3», «KoMMmeHcani3m».
O6opynoBaHue: repbapyy pacTeHHH U KUBOTHBIX, TIPUCTIOCOOIEHHBIX K BJMSIHUIO Pa3/IMYHbIX
9KOJIOTUYeCKHUX (haKTOPOB, repOapuM CBETOMOOMBBIX, TeHE/TOOUBBIX U TEHEBBIHOC/IMBBIX PaCTeHHUH,
CBeTOJIOOVBBIE, TeHe/TF0OMBbIe U TeHEBBLIHOC/IMBBIE KOMHATHbIE pPacTeHUs, Tepbapuy U KOJITeKLUN



TEeTUIOTFOOUBBIX, 3MMOCTOMKHMX, MOPO30YCTOMUMBBIX PACTEHHH, Uyuesia TITUL] U 3Bepel, repbapun
pacTeHUid, OTHOCAIUXCS K TUrpoduTaMm, Kcepoduram, Me3o(uTaM, KOMHaTHbIe pacTeHHsl JaHHbIX
TPYIIM, KOJIJIEKLIUH KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpe/iaX, repbapuy v KOJJIEKLIMK pacTeHUH 1
JKUBOTHBIX, 00/1a/Iaf0IIX YePTaMK MPUCTIOCOO/IEHHOCTH K Ce30HHBIM U3MEHEHHSIM yC/IOBUH
YKU3HU, Tepbapuy U KOJUIEKLIMK PaCTeHUH U KUBOTHBIX Pa3/IMUHBIX >KU3HEHHBIX (hOpM, KOJIIeKLIUN
YKUBOTHBIX, YUaCTBYIOL[MX B Pa3/TUUHBIX OMOTHUECKUX B3aUMO/IeHCTBUSIX.

JlaboparopHasi paboTa «BbIsiB/ieHHe MPUCTIOCO0/IEHHH OPraHU3MOB K BJIUSTHUIO CBETa».
JlaboparopHasi paboTta «BpisiB/ieHHe PUCITOCOO/IEHHI OPTaHU3MOB K BITUSIHUIO TEMITEPATyPhD».
JlaboparopHasi pabota «AHaTOMUUYeCKHe 0COOEHHOCTH PACTEHUM U3 Pa3HbIX MeCT OOHUTaHMUS».
Tema 8. Okosorusi BUJ0B U NOMYJISALIUMN

OKosioruuecKre XapakTepUCTHUKY Mommy/siiun. [Tomysnsiius kak buonoruueckas cucrema. Posb
HEOJHOPOAHOCTHU Cpefbl, hr3nueCcKux 6apbepoB U 0CcoOeHHOCTel 610/I0THY BHIOB B
(hopMrpOBaHMY NIPOCTPAHCTBEHHOM CTPYKTYPbI NOMNYy/siLuii. OCHOBHBIE NTOKa3aTe v MOMY/ISLUK:
YKMCJIEHHOCTD, TIJIOTHOCTb, BO3PACTHAs Y MI0/I0Basi CTPYKTYpa, POXKJaeMOCThb, IPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPaLIHSI.

JKosiornyeckasi CTpyKTypa nonyasitiu. OLeHKa UdC/IeHHOCTH TOoNy/suu. JJuHaMuKa nony/asuu
U eé peryssiiusi. buotrueckuii oteHyan nonyasuud. MozenupoBaHue JUHAMUKU TTOMY/ISALWH.
Kpussle pocra uncieHHoCTH nonynaiyy. Kpusble BbDKUBaHMS. Perynsiys YMc/ieHHOCTH
TIOTY/ISILIAM: POJib (PAaKTOPOB, 3aBUCALLIMX U He 3aBUCSILUX OT TVIOTHOCTU. DKONOTHYecKue
cTparervuv BUzoB (r- u K-ctparerum).

[MousiTHe 06 3Ko/orHYeckol Hullle Buia. MectoobrtaHre. MHOroMepHasi MOZie/b 3KOJI0TUueCKoi
Huim k.M. XaTtunHcoHa. Pa3mepsl 3Kooruueckoit HUIIU. [ToTeHI[ManbHast ¥ peaqn30oBaHHast
HUILIN.

By kak cucrema nonynsinuii. Apeassl BUZ0OB. BU/bI M MX )KM3HEHHbIE CTpaTeruu. JKOJI0rhYeCKue
9KBUBAJIEHTBHI.

3aKOHOMEPHOCTH NOBeJeHUs] U MUrpaLivi )KMBOTHBIX. brosiornyeckue MHBasuM Uy>kepoiHbIX
BU/IOB.

HemoHcTpaLuu

ITopTpet: [Ix. 1. XaTYMHCOH.

Tabmuibl ¥ cxeMbl: «DKOJIOTHUeCKUe XapaKTepUCTHUKHY TOMyIsLun», «[IpocTpaHcTBeHHast
CTPYKTypa Monymsitiun», «Bo3pacTHblie mupaMu/ibpl monysLyn», « CKOpOCTh 3acesieHust
MOBEPXHOCTH 3eMJ/IM pa3/IMuHbIMU OpraHu3MaMu», «Mogesb 5Kooruueckor Humu k. Y.
XaTuyrHCOHa».

O6opynoBaHue: repbapur pacTeHUM, KOJIJIEKIIUN )KUBOTHBIX.

JlaboparopHasi paboTa «IIprcrocobieHrst ceMsiH paCTeHHI K pacCeIeHH .

Tema 9. DKosiorusi cCoo0I1IeCTB. DKOTOTUUECKHE CUCTEMBI.

Coob1ijecTBa opraHri3MoB. brorieHo3 u ero cTpykrypa. CBsi3u MeX/ly OpraHrM3MamMu B 61o1jeHOo3e.
OkocurcTeMa Kak oTKpbiTas cucrema (A. k. Tencnn). @yHKIMOHa/IbHBIe O/IOKA OPraHU3MOB B
5KOCHCTeMe: MPOAYLIeHThbI, KOHCYMEeHTbI, peAyLieHThl. Tpoduueckue ypoBHU. Tpoduueckue 1jenu U
cetu. Abrotrueckue 6710Ku 3kocucTeM. [ToUBBI ¥ Wbl B 3KocHCcTeMax. KpyroBopoT BelecTs U
TIOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIe M0Ka3arenau 3K0CUcTeMbl. bBruomMacca v NpoAyKLys. DKOIOrnyecKre MpaMu/ipl YMcel,
OroMacChl ¥ SHEPTHUH.

HNunamuka skocucteM. Karactpogpuueckre nepectpoviku. dnykryaruu. HarpaBieHHble
3aKOHOMepHbIe CMeHbI CO00I1IeCTB — CyKiiecCHu. [IepBUUHbIe U BTOPUUHbBIE CYKL[eCCUU U UX
TIPUYMHBI. AHTPOTIOTeHHbIe BO3/IeCTBUS Ha CyKueccuu. KimmmakcHoe coo011eCTBoO.
BbropasHoobpasue 1 TIoJTHOTa KPYroBOPOTA BeI[eCTB — 0CHOBA YCTOMUMBOCTH COOOIIIECTB.



[TpupogHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMbI MOpPel U OKeaHOB. DKOCHCTEMBI
TYH/IP, JIECOB, CTeIleH, IMyCThIHb.

AHTpOIIOreHHbIe 5KOCUCTEeMBI. Arpo3KocHcTeMa. ArpoLeHo3. Paznnuus mexxly aHTpOIIOreHHbIMU
Yl IPUPOAHBIMU 3KOCHUCTEMAMU.

Yp6o3kocucrembl. OCHOBHBIE KOMITOHEHTHI YpboakocucteM. ['opozckas duiopa u dayHa.
CuHaHTpomnu3aLus ropofickoi ¢ayHsl. brosornyeckoe 1 Xo3s1iCTBeHHOe 3HaUeHNe arpo3KoCHUCTeM
1 ypOO3KOCHCTEM.

3aKOHOMEepHOCTH (POPMUPOBaHHsI OCHOBHBIX B3aMMO/|€MICTBU OPraHM3MOB B 3KocucTeMax. Posb
KackagHoro 3¢ dekra u BUA0B-34ubHUKaTOPOB (K/IHOUeBbIX BU/IOB) B (PYHKIIMOHUPOBAHUU
sKocucTreM. [lepeHOC 3Hepryy M BeleCTB MeXXAY CMEXHBIMH 3KOCUCTEMaMU. YCTOMUMBOCTb
OpraHM3MOB, TIOMYJISALMN U 3KOCUCTEM B YCJIOBUSIX €CTeCTBEHHBIX U aHTPOMNOr'eHHbIX BO3/|eMICTBUM.
MexaHH3MbI BO3/IeHCTBUS 3arpsi3HeHHH pa3HbIX TUTIOB Ha CyDOOpraHn3MeHHOM, OpraHW3MeHHOM,
MOMY/ISILIMOHHOM U 3KOCUCTEMHOM YPOBHSIX, OCHOBBI 9KOJIOTMYeCKOT0 HOPMUPOBAHUS
aHTPOIIOreHHOI'0 BO3/lelCTBUS. MeTo/[0/10rMsl MOHUTOPUHT A eCTeCTBeHHbIX M aHTPOIOreHHbIX
9KOCUCTEM.

JeMoHcTpaLyu

IToptper: A. k. TeHcnu.

Tabmuiiet u cxembl: «CTpyKTypa OroLieH03a», « IKOCHCTeMa IMPOKO/IMCTBEHHOTO JIecay,
«3KocHcTeMa XBOMHOrO jieca», «DyHKI[MOHAa/IbHbIe TPyl OPraHU3MOB B 5KOCUCTEMEeY,
«KpyroBopor BelriecTB B 3K0CUCTeMe», «L]enu nutaHus (racTOuIlfHas, JeTPUTHAs)»,
«DKoJIoruuecKasi TMpamu/ia uncesn», «Koorudeckas mupamMmuia 6uomMacchl», « OKoorndeckast
npamu/ia SHeprum», «ObpasoBanue 6osorta», «[lepBuuHasi cykiieccus», «BocctaHOBIeHe Jieca
T10CJIe ToykKapa», « 9KOCUCTeMa 03epa», « ArpoLeH03», « KpyroBopoT BeljeCcTB 1 II0TOK SHePIUuu B
arporieHo3e», «IIpumepsl ypOOIKOCHCTEM.

O6opyznoBaHue: repbapuy pacTeHUH, KOJIEKIIMY HAaCeKOMBIX, Uydesia IITUL] U 3Bepeii, repbapun
KY/IbTYPHBIX Y IMKOPACTYLUX PaCTeHUH, aKBapUYM KakK MO/|e/lb 3KOCUCTEMBI.

[MpakTueckas pabota «V3yueHue 1 onricaHre ypOO3KOCHUCTEMBD».

JlaboparopHasi paboTa «/3yueHne pa3HO00Opa3usi MeJKMX IMOYBEHHBIX YWIEHUCTOHOTHX B Pa3HbBIX
9KOCUCTEMAX».

OKCKypcusi « DKCKypCusi B TUITMYHBIN OroreolieHo3 (B yOpaBy, 6epe3HsiK, eJIbHUK, Ha CyXOZ0/IbHbIM
WA TIOMMEHHBIH JIyT, 03epo, 60/10TO)».

OKCKypCHsi « DKCKYPCHSI B arpO3KOCHUCTeMY (Ha ToJie WK B TeIJIMUHOEe XO3SIMCTBO)».

Tema 10. buocdepa — rnobansHast IKOCHCTEMa

Buocdepa — obujernyianeTapHast 0000uKa 3eMJIH, T7je CyIIleCTBYeT WU CylieCTBOBAsIa XKU3Hb.
Pa3ButHe ripeicTaBieHuii o buocdepe B Tpyzax O. 3tocca. Yuenue B. Y. BepHa/ckoro o
ouocdepe. Obsactu 6uocteps u eé cocras. JKuBoe Bel[eCTBO OMOChephl U ero HyHKIHH.
3aKOHOMEePHOCTH cyljecTBoBaHUs 6rochepsl. OcobeHHOCTH GHOCheph! Kak 17100ambHOM
sKocucTeMbl. [JuHaMuueckoe paBHoBecHe B 6rocgepe. KpyroBopots! BeljecTs U
OuroreoxrMuUecKre IUKIbI (YIepo/a, a3ota). PUTMUUHOCTD siB/IeHWH B 61ocdepe.

3onanbHOCTE O6uocdepsl. [TonsTre o 6uome. OCHOBHBIE OHMOMBI CYILIHN: TYHAPA, XBOWHBIE Jleca,
CMelllaHHbIe Y IIIMPOKO/IMNCTBEHHBIE Jleca, CTeIy, CaBaHHBbI, TyCTbIHM, TPOIIMUeCKUe JIeca,
BBICOKOTOPBS1. KiTMaT, pacTUTe/IbHbIN 1 )KUBOTHBIM MUP OMOMOB CYILIH.

CtpykTypa U (DyHKLUS )KMBBIX CCTEM, OLleHKa UX pecypCHOT0 ToTeHIrana u 6uocdepHbIx
(byHKLMM.

LeMoHcTparuu

[ToptpeTtsl: B. U. BepHazckuii, 3. 3tocc.

Tabmunpl u cxembl: «I'eocdepsl 3emmn», «KpyroBopot a3ora B mpupoze», «KpyroBopor yriepoza B
rpypoze», «KpyroBopor Kuc/aopoja B rpupoge», « Kpyropopor Bozsl B Ipyupozge», «OCHOBHbIe



6uomnbl cyum», «Kmumaruueckue nosica 3emnn», « TyHzapa», «Tatira», « CMelllaHHBIH Jiec»,
«IIIupokonucTBeHHbIN Jec», «Ctenb», «CaBaHHa», «I1ycTbiHs», « Tponuueckuii iec».
O6opyznoBaHue: repbapuy pacTeHU pa3HbIX OMOMOB, KOJIJIEKLIUN KMBOTHBIX.
Tema 11. YesioBeK ¥ OKpy»Karolllas cpezia
OKonoruyeckue KpU3WChl M UX MPUUKHBL. Bo3elicTBre yenoBeka Ha 6uocdepy. 3arps3HeHre
BO3yIIHOM cpesibl. OXpaHa Bo3Ayxa. 3arpsi3HeHWe BoAHOU cpefibl. OXpaHa BOJHBIX PeCypCOB.
PaspyiieHue nmousel. OXpaHa MOYBEHHbIX peCcypcoB. V3mMeHeHHe KiuMara.
AHTpONOreHHOe BO3/IeMCTBHE HAa PACTUTENIbHBIM Y JKUBOTHBIM MUP. OXpaHa pPaCTUTE/IbHOTO U
JKUBOTHOTO Mupa. OCHOBHBIE TIPUHIUITBI OXPaHbI TpUpozbl. KpacHbie kHUTH. Oco060 oXpaHsieMble
npupogHble Tepputopuu (OOIIT). boraHnueckue cazpl ¥ 300/10rM4YeCKUe MTapKHy.
OCHOBHBbIe IPUHLMIIBI yCTOMUMBOIO pa3BUTHS YeloBeueCTBa U NpUpoAbl. ParjoHanbHoe
TIPUPO/IOTIONb30BaHKE U COXPaHeHHe OMosIoruueckoro pasHoobpasus 3emu. Obiye
3aKOHOMEPHOCTH I7I00a/IbHBIX SKOJOTUYecKuX Kpu3ucoB. OcobeHHOCTH COBPeMeHHOro Kpr3uca 1
€ro BepOsITHbIE M0C/Ie/CTBUS.
Pa3BuTHe MeTOJ0B MOHUTOPYHIA Pa3BUTHS OMACHBIX TeXHOTeHHBIX IpoLeccoB. CUCTeMHbIe
WCCIIeIOBAHMS Tiepexofia K pecypcocbeperaroiieii 1 KOHKypeHTOCTIOCOOHOM SHepreTHKe.
Bbuonoruueckoe pa3Hoobpasue u 6uopecypchl. HarrioHaibHbIe HH()OPMaIMOHHBIE CUCTEMBI,
obecreunBaroIye JOCTYI K MHGOPMALX 10 COCTOSIHUIO OT/Ie/TbHBIX BU/IOB U 3KocucTeM. OCHOBBI
3KOpeabMIUTALIMKU FKOCUCTEM U CII0COO0B 60PBOBI C OMOTIOBPEXJeHUSIMUA. PeKOHCTPYKLST
MOPCKHX U Ha3eMHbIX 3KOCUCTEM.
LeMoHcTparuu
Tabnuiibl U CXeMbI: «3arpsis3HeHre aTMOC(hepbl», «3arpsi3HeHue ruApochepb», «3arps3HeHne
NOuBkI», «[TapHUKOBLIH 3 dekT», «Ocob0 oXpaHsieMble TTPUPO/HBIE TEPPUTOPHUM», «Mogeni
YIIPaB/ISIEMOT0 MUPa».
O6opyznoBanue: GoTorpacdun OXpaHseMbIX PaCTeHHH 1 )KUBOTHBIX KpacHoi kaury Poccuiickoit
denepanyy, KpacHOM KHUTY pervoHa.



IITAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BOJIOI'N HA
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHIA

JINUHOCTHBLIE PE3YJIBTATBI

@®I'OC COO ycraHaBnvBaeT TpebOBaHUS K pe3yabTaTaM 0CBOeHUs 00yuaroIMHICs MporpaMm
cpefHero o61riero o6pa3oBaHysi: IMUHOCTHbIE, MeTanpeMeTHbIe U TIpe/IMETHBIE.

B cTpyKType TMUHOCTHBIX pPe3y/bTaTOB 0CBOEHUsI ITPOrpaMMbl 110 OMOIOTHU BbI/je/IEeHbI
CJIe/IyIOIIIMe COCTaBJISOIHe: 0CO3HaHHe 00yUaroIUMUC POCCUHACKOM rPaXKAaHCKON UIeHTUYHOCTH
— FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIbHOCTH U CAMOOIIpe/ie/IeHHUI0, Hallnule MOTUBALIUU K
oOyueHunto 6H0/IOTHY, 1]e/IeHarnpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeXKIeHUI TMYHOCTA Ha OCHOBE
K/TFOUEBbIX LIEHHOCTel ¥ UCTOPUUECKUX TPaJULNNA pa3BUTHsI OMO/IOTMYeCKOTO 3HaHHsl, TOTOBHOCTh
Y CII0COOHOCThH 00yUaroIUXCsl PYKOBOJCTBOBATLCSl B CBOEH /1esiTe/IbHOCTH LIeHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMHU, TIPUCYIIIUMU cUCTeMe OHoIoruueckoro oopa3oBaHusi, HaiMuue
NIPaBOCO3HAHUSI SKOJIOTMUECKOM Ky/bTYPhbl, CTIOCOOHOCTY CTaBUTh L€/ U CTPOUTH >KHU3HEHHbIe
T/IaHBL.

JINYHOCTHBIE pe3y/bTaThl 0CBOEHHS MIPOrPaMMBbI 110 OMO/IOTUH IOCTUTAIOTCS B eJUHCTBe yueOHO! 1
BOCIUTATeTbHOM /1eITe/IbHOCTH B COOTBETCTBUHU C TPAJULMOHHBIMU POCCUHCKUMU
COL[MOKY/IbTYPHBIMH, HCTOPUYECKUMHU 1 IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TIPUHSATHIMU B
o011[ecTBe MpaBUIaMy U HOPMaMU TIOBe/IeHHsI M CTTIOCOOCTBYIOT MPOL{eCccaM CaMOTIO3HAHWUS,
CaMOBOCTIUTaHUs U CaMOPAa3BUTHsI, Pa3BUTHSI BHYTPEeHHEH MO3ULIMK TMYHOCTH, NaTPUOTHU3Ma U
YBa)KeHUS K 3aKOHY Y MPaBOMOPSKY, YeJI0BEKY TPyZa U CTapllieMy MOKOJeHUI0, B3aUMHOTO
yBakeHUsl, 6epe)XHOTO OTHOILIEHHUSI K KY/IbTYPHOMY Hac/e/[ui0 U TPaJULMsIM MHOTOHALIMOHATBHOTO
Hapoja Poccuiickoit @efepaiiyu, MprUpoje U OKpy»Karollieit cpe/e.

JINYHOCTHBIE pe3y/bTaThl 0CBOEHUS yueOHOro rpeaMeTa «bronorus» JO/mKHBI OTpaskaTh
TOTOBHOCTB U CTIOCOOHOCTH 00yUaroIMXCsi pyKOBOZACTBOBATHCS CHOPMUPOBAHHOU BHYTPeHHeH
TIO3ULFeld IMYHOCTH, CCTEMOU L{eHHOCTHBIX OPHEeHTALWH, TTI03UTUBHBIX BHYTPEHHUX YOeXXeH!H,
COOTBETCTBYIOIUX TPaJUIIMOHHBIM IIeHHOCTSIM POCCUHCKOTO 00I[eCTBa, pacIipeHue KU3HEHHOTO
OTbITa U OMbITA eATeTbHOCTU B NPOLiecCe peanr3alid OCHOBHBIX HallpaB/leHUM BOCIIUTATEIbHON
JlesiITeIbHOCTH, B TOM UMCJIe B YaCTHU:

1) rpax/jJaHCKOro BOCIIUTaHUS:

c(opMHPOBaHHOCTb I'PasKAAHCKOM MO3ULIMK 00yUaroIerocst Kak akTUBHOTO ¥ OTBETCTBEHHOT'O
yjieHa POCCHICKOT0 0011[eCTBa;

0CO3HaHHe CBOMX KOHCTUTYLIMOHHBIX MTPaB M 00s13aHHOCTEH, yBakKeHHe 3aKOHa U MPaBOTOPSKa;
TOTOBHOCTB K COBMECTHOM TBOPUYECKOM /IeTeTbHOCTU TIPH CO3[jaHUH YUeOHBIX ITPOEKTOB, PeIIeHUH
yueOHBIX U IT03HABaTe/IbHBIX 3a/]a4, BBIIOTHEHUH OHUOIOTHYeCKHUX IKCIIePUMEHTOB;

CITIOCOOHOCTB OTPe/ieNIATh COOCTBEHHYIO TIO3ULIUIO TI0 OTHOLLIEHHUIO K SIBJIEHHSIM COBPEMEHHOM
YKU3HU U OOBSICHSITH eé;

yMeHMe YUUThIBaTh B CBOUX [IeMCTBUSX HEOOXOJMMOCTb KOHCTPYKTUBHOTO B3aUMO/eCTBUS /Tofieit
C pa3HbIMHU YOeXXJeHUSIMU, KY/IbTYPHBIMU LJeHHOCTSIMU M COLIMA/IbHBIM T0JI0KEHHEM;

TOTOBHOCTB K COTPYZHAYECTBY B IIPOLieCCe COBMECTHOTO BBITIOJTHEHUS yueOHbIX, IT03HaBaTeTbHbIX
Y MCCIIe/I0BaTeTbCKUX 3a/iad, YBa)KUTETbHOTO OTHOLLIEHNSI K MHEHHIO OTITIOHEHTOB TIPU 00CYK/jeHUH
CITOPHBIX BOITPOCOB OHOIOTMYeCKOTO COZlepKaHuSsT;

TOTOBHOCTb K T'YMaHUTapHOW 1 BOJIOHTEPCKOM J1eATe/TbHOCTH;

2) NaTpuOTUYECKOTO BOCTIUTAHUS:

c(hOpMHPOBaHHOCTh POCCUMCKOM IPaXKJaHCKOM UIEHTUYHOCTH, IaTPUOTH3Ma, YBa)KEHUS K CBOEMY
HapoJy, UyBCTBa OTBETCTBEHHOCTH Nepes, PoArHOM, rOpA0CTH 3a CBOW Kpaid, CBOro PopiHy, cBOM
A3bIK M KYJ/IBTYPY, IPOLLIOEe U HaCTOosLljee MHOIOHALMOHa/IBHOrO Hapoza Poccuy;



1[eHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY Hac/IeIUI0 U MaMsITHUKAM TIPUPO/IbI, AOCTIKeHusIM Poccun
B HayKe, UICKYCCTBe, CTIOpTe, TeXHOJIOTUSIX, TPY/E;

CITOCOOHOCTBH OL|eHMBATh BKJIaZl POCCUHACKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHe OMOIoru,
TOHUMaHUs 3HaueHHs OMO/IOTUM B MIO3HAHWK 3aKOHOB TIPUPO/IbI, B XKU3HU UeioBeKa U
COBpPeMeHHOro 00111eCTBa;

uzieliHasi yoexx1HHOCTh, TOTOBHOCTD K CJTy>KeHMIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
CyApOy;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHWe AYXOBHBIX LIEHHOCTEeM POCCUKCKOTr0 HapOZa;

c(OpMHUPOBaHHOCTb HPABCTBEHHOTO CO3HAHUSI, 3STUUECKOT0 TI0Be/IeHUS;

CrOoCOOHOCTD OLIEHUBATh CUTYAI[UI0 M PUHUMATh 0CO3HAaHHbBIE PeIlleHus], OpDUEHTUPYSICh Ha
MOpaTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHMe JIMYHOT'O BKJaJia B IOCTPOEHKe YCTOMUMBOTO Oy/yIero;

OTBETCTBEHHOE OTHOLIIeHWe K CBOMM POJUTEISIM, CO3/JaHUI0 CEMbU Ha OCHOBE 0CO3HAHHOTO
TIPUHSITHS LIeHHOCTel CeMelHOM »KU3HU B COOTBETCTBUU C TPaAMILIMSIMU HapoJoB Poccuy;

4) 5CTeTHUeCKOTO BOCITUTAHUS:

3CTEeTHUYECKOe OTHOIIIeHWEe K MUPY, BK/TFOUasi 3CTETHUKY ObITa, HAYYHOTO U TEXHUUYECKOTO TBOPUECTBa,
CIIOpTa, TPY/ia, 00IL[eCTBeHHBIX OTHOIIEHUH;

TIOHMMaHKe YMOLMOHA/ILHOTO BO3/IeMCTBUS )KUBOM MPUPOABI U €€ 1[eHHOCTH;

TOTOBHOCTh K CAMOBBIPa’KEHHUIO B Pa3HBIX BU/IaX UCKYCCTBA, CTpPeMJ/IeHUe TIPOSIBISITh KaueCTBa
TBOPYECKOW JTMUHOCTH;

5) pu3rueckoro BoCIUTaHus1, JOPMHUPOBAHUS KYJIBTYPhI 3ZI0POBbSI M SMOLIMOHATLHOTO
Graromonyums:

TIOHMMaHWe U peaii3alys 37I0pOBOro U Oe3omacHOro obpasa Ku3HU (340pOBOe MUTaHMUE,
co0OsTro/IeHre TUTHeHNYe CKUX TIPaBU/I U HOPM, COa/laHCUPOBAHHBIM PEXKUM 3aHATHN U OT/BIXa,
perysisipHast (hu3nyeckasi aKTHBHOCTB), Oepe>KHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIIEHUS
K COOCTBEHHOMY (DM3UUECKOMY U TICUXUYeCKOMY 37I0POBbIO;

TIOHMMaHKe 1[eHHOCTH TTPaBU/I UHWBU/YyaIbHOTO U KOJ/JIEKTUBHOTO 6e3011aCHOro MOBe/IeHUS B
CUTYaLUsIX, YIPOXKAIOILMX 3/I0POBBIO U YKU3HU JIIOfIeH;

0CO3HaHUe TIOC/Ie/[CTBUM 1 HEMPUSITHS BPeJHbIX TIPUBbIUEK (YroTpeOsieHus aKoroJisi, HAPKOTHUKOB,
KypeHusi);

6) TPYZI0OBOTrO BOCITUTAHUSI:

TOTOBHOCTh K TPY/y, 0CO3HaHHe 1[eHHOCTH MaCTepCTBa, TPYAO/I00Me;

TOTOBHOCTh K aKTUBHOMU [1esiITe/IbHOCTH TEXHOJIOTMUeCKOM U COLIMa/IbHOM HarlpaB/ieHHOCTH,
CroCcoOHOCTh UHULIMUPOBATh, MJIAHUPOBATh Y CAMOCTOSITE/TLHO BBITTO/IHATH TAKYHO 1€SITe/TbHOCTD;
MHTepec K pa3/MyHbIM cepam rpodeccuoHaIbHON JesTeTbHOCTH, yMeHHe COBepIlaTh
0CO3HaHHBIM BBIOOp OyayIeii mpodeccuy 1 peasru30BLIBaTG COOCTBEHHBIE XKM3HEHHbIE TI/IaHbI;
TOTOBHOCTH M CITOCOOHOCTEL K 00pa30BaHMIO0 ¥ CaMO0OPa30BaHHIO Ha TIPOTSKEHUH BCEH >KH3HU;

7) 9KOJIOTMYeCKOTO BOCTTUTAHUSI:

9KOJIOTUYECKH 1]eieco00pa3Hoe OTHOIIIEHHe K TTPUPOJe KaK UCTOUHHUKY JKU3HU Ha 3emiie, OCHOBe eé
CyIIleCTBOBAHHUSI;

TIOBBIIIIEHWE YPOBHS SKOJIOTMUYECKOM KY/IbTyphI: TPUOOpeTeHHe OMbITa IJIAHUPOBAaHUS MTOCTYTKOB U
OLIeHKHM MX BO3MOJKHBIX MOC/Ie/ICTBUI /IS OKpY Katolllel cpe/ibl;

0CO3HaHHe 17100a/TbHOTO XapaKTepa 3KOJI0rnYeCcKUx MpobieM U myTeli UX pelleHus;

CIIOCOOHOCTB UCTIOMB30BaTh NTPUOOpeTaeMble TPU U3yUeHUU OMOIOTHUM 3HAHUS U YMEeHUSI TIPU
peliieHUH TIPo6IeM, CBSI3aHHBIX C paljMOHa/IbHBIM TIPHUPO/IOT0JIb30BaHeM (CObMoeHre TIpaBuI
TIOBe/IeHHs B TIPUPO/ie, HallpaB/IeHHBIX Ha COXPaHeHHe paBHOBECHS B 3KOCHCTeMaX, OXPaHy BU/IOB,
9KoCHUCTeM, bruocdepsi);



aKTUBHOEe HeNpusATHe [IeMCTBUM, IPUHOCAIMX BpeJ, OKpY>Katroll|el TIPUPOAHOU cpefie, yMeHue
TIPOrHO3UPOBATh HEOIAaronpUsTHBIE SKOJIOTHUeCKHe TIOCIeACTBUS MPeATPUHUMAeMbIX AeHCTBUN U
NpeJ0TBpalllaTh UX;

Ha/JMuye pa3BUTOIO 3K0JIOTMYECKOTO MBILLIEHHs], 5KOJIOTMUeCKOU KY/IbTYPbI, OIbITa [esiTeIbHOCTH
5KOJIOrMUeCKOM HarpaB/IeHHOCTH, YMEeHUs PYKOBO/CTBOBaTbCSl UMM B I103HaBaTe/IbHOM,
KOMMYHUKaTHBHOM Y COLiMa/IbHOM NPaKTHKe, TOTOBHOCTH K YYaCTHIO B IPAaKTUUeCKON
JesTe/IbHOCTHU 3KOJI0rMYeCcKO HanpaBIeHHOCTH;

8) LIleHHOCTH HayYHOI'O MO3HAHUS:

c(OpMHUPOBaHHOCTb MUPOBO33peHMS], COOTBETCTBYIOL|Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH
1 0011{eCTBEHHOM NPaKTUKH, OCHOBAHHOT'O Ha JiUajore Ky/IbTyp, CIOCOOCTBYOLEr0 0CO3HAHHIO
CBOEro MecTa B NOJIMKY/IbTYPHOM MUDE;

COBepILIeHCTBOBaHME SI3bIKOBOW M UMTATEeIbCKOM KY/IBTYPhI KaK Cpe/iCTBa B3aMOZeHCTBUS MeXY
JIFOIbMU Y TIO3HAHUSI MUDa;

TIOHMMaHHe crieupuKy 6100rUM Kak HayKH, 0CO3HaHUsl eé poiy B pOpMUPOBaHUN
paL{MOHa/ILHOTO HAyYHOT'0 MBIIIJIEHHS], CO3/JaHHU 1IeJIOCTHOTO MpeJcTaBieHus 00 OKpysKarolem
MHpe Kak O eJUHCTBe MPUPO/b, UesioBeKa 1 00I1[eCTBa, B TO3HAaHUY TIPUPOHBIX 3aKOHOMEPHOCTeH
¥ pellieHrH 1pobeM coXpaHeHus! TPUPOIHOTO PABHOBECHS;

yOeXXI€HHOCTh B 3HAYMMOCTH OMOIOTHH /7151 COBPEMEeHHOM LIMBU/IM3alMy: 00ecrieueHrs HOBOTO
YPOBHSI pa3BUTUsI MeJULIMHBI, CO3[JaHHe TTePCIeKTUBHBIX OMOTEeXHOIOTHH, CTIOCOOHBIX pellaTh
pecypcHble TIpo6/ieMbI Pa3BUTHS Ue/I0OBeUeCTBa, MOMCKA My Tel BbIXO/a U3 I7I00aTbHBIX
9K0JIOTHYeCcKUX mpobsieM 1 obecrieueHUs repexo/ia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHATLHOMY
VICTI0/Ib30BaHMIO NPUPO/HBIX PeCypCoB U ()OPMUPOBAHUIO HOBBIX CTaHZAPTOB >KU3HU;
3aMHTepeCcOBaHHOCTh B TO/TyueHUH OMOMIOruueCcKrX 3HaHWH B L{eJIsIX TIOBBIIIIeHUsT 0011ieli Ky/IbTYpbI,
eCTeCTBeHHO-HayYHOM T'PaMOTHOCTH, KaK COCTaBHOW YaCTH (PyHKLJMOHA/IbHOW IPaMOTHOCTH
oOyuaroruxcs, hopMUpyeMoii TIpy U3yueHUH OHOJIOTHH;

TIOHMMaHHe CYIIHOCTH MEeTO/|0B TI03HaHMUsI, UCIIO/b3yeMbIX B €CTeCTBEHHBIX HayKax, CTIOCOOHOCTH
WCTIO/Th30BaTh TI0/TyyaeMble 3HAHUS [/l aHa/In3a U 00bSICHeHHs sIB/IEHWH OKPY’KaroL[ero Mupa u
TIPOMCXO/AIINX B HEM U3MeHeHU, yMeHue JiesiaTb 000CHOBaHHbIE 3aK/IF0UeHHsI HA 0CHOBe HayUYHbIX
(haKTOB M UMEIOLLMXCS JJAHHBIX C L{e/TbI0 MIOy4YeHUs JOCTOBEPHbBIX BbIBO/IOB;

CIOCOOHOCTH CAMOCTOSITE/ILHO UCIIO/Ib30BaTh OMOIOrMUeCKre 3HaHUs /1Sl pellieHust pobreM B
peasibHbIX KU3HEHHBIX CUTyaLUsX;

OCO3HaHMe 1|eHHOCTU Hay4yHOMU /1eTe/IbHOCTHU, TOTOBHOCTb OCYLLeCTB/ISITh IPOEKTHYIO 1
MCCJIe/10BaTe/IbCKYHO [1esiTe/IbHOCTh MHUBU/IYa/IbHO U B TPYIIIIE;

TOTOBHOCTB M CTIOCOOHOCTD K HEIlpephIBHOMY 00pa30BaHMIO 1 CaMO00OpPa30BaHHIO, K AKTUBHOMY
TIO/TyYeHUI0 HOBBIX 3HaHWI TI0 OMOIOTHUH B COOTBETCTBUM C )KU3HEHHBIMH MOTPeOHOCTSIMH.

METAITPEAMETHBIE PE3YJ/IBTATHI

MeTarnpeZiMeTHbIe pe3y/bTaThl 0CBOeHHUs1 yuebHOro nipeaiMeTa «broiorusi» BK/IHOUaroT: 3HaUMMbIe
Juist hOpPMHUPOBAHKUSI MUPOBO33peHUsI 00yUaroIUXCsl MeXKANCLUTUIMHAPHBIE (MeXXIpeIMeTHbIE)
o011leHayUHbIe TIOHSITHSI, OTPa’Karollye 11eJIOCTHOCTh HayYHOUW KapTHHBI MUpa U CrieliupuKy
MeTOZIOB M03HaHUsI, UCII0J/Ib3yeMbIX B eCTeCTBEHHbIX HayKaxX (BelleCTBO, SHEPrus, siBJIeHNe,
TpoL[eCC, CUCTeMa, HayuHbIN (haKT, MPUHLIUIL, TUTIOTe3a, 3aKOHOMEePHOCTb, 3aKOH, Teopus,
WCCieIoBaHue, HabJTIo/ieHe, U3MepeHHe, SKCTIEPUMEHT U IDYTHe); YHUBepCaslbHbIe yueOHbIe
JeicTBus (TMo3HaBaTe/IbHbIE, KOMMYHHUKATUBHbBIE, PETY/IITUBHBIE), 00€CrieurBaroIyie
(hopmHpoBaHue QyHKIJMOHATLHOM I'PaMOTHOCTH U COLIMAIbHOM KOMITETEHI[UH 00yUaroIIuXxCs;
CIIoCOOHOCTH 00YUarOIIUXCST UCTIOb30BaTh OCBOEHHbIE MEXKAUCIUIIMHAPHEIE,



MHUPOBO33peHUYeCKHe 3HaHUSI U YHUBEPCa/IbHbIe YueOHbIe IeHCTBYS B TT03HABATE/ILHOU U
COLMa/IbHOMW TIPaKTHKe.

B pe3ynbrare u3yuenusi 6M0IOrMM Ha ypOBHe cpefHero obirero obpa3oBaHus y o0ydaroierocs
OyznyT chopMHUpPOBAHBI ITO3HABATE/IbHbIE YHUBEPCA/IbHBIE YUeOHbIe eHCTBYSI, KOMMYHUKATHBHbIE
YHUBepCa/bHble yueOHbIe AeMCTBYS, PeryIsSTUBHbIe YHUBepCabHbIe yueOHbIe 1efCTBuS,
COBMECTHasl [iesITe/TbHOCTb.

MeTtarnpeZiMeTHbIe pe3y/bTaThl 0CBOEHHUs TIPOTPAaMMBbI CpejHero o011ero oopa3oBaHust AOHKHbI
OTpa’kaTh:

Oe/afieHre YHUBepCaIbHBIMU yueOHBIMY TI03HABaTeTbHBIMU JIeMCTBUSMU:

1) 6a30BbIe TOTHUECKUE [I€HCTBUS:

CaMOCTOSITe/TbHO (hOPMY/IUPOBATh U aKTya/IM3UPOBATh MPO0/IEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
WCTIO/Th30BaTh TPU OCBOEHWM 3HAHUM MPUEMBI JIOTMUeCKOT0 MBIIILJIeHUs (aHaM3a, CUHTe3a,
CpaBHeHUs1, K/acCU(pUKaIuu, 0600111eHNsT), paCKPbIBaTh CMBICT OMO/IOTHYeCKUX TTOHATHH
(BBIIENSATH UX XapaKTepHbIe MPU3HAKK, yCTaHAB/IMBATh CBSI3U C IPYTUMU IMOHITUSMHK);
OTIpeJiesisiTh LIe/IN JesiTe/TbHOCTH, 3a/laBast TapaMeTphbl U KPUTEPUH UX I0CTVKEHUsI, COOTHOCUTD
pe3yJIbTaThl IeATeIbHOCTH C TTOCTAB/IEHHBIMHU LeJISIMU;

WCTI0/Tb30BaTh OMOJ/IOTHYEeCKUE TIOHSATHS /i 00bsicHeHUs (DAKTOB U SIBJIEHUH KUBOW TIPUPO/IBI;
CTPOUTH JIOTUUeCKHe pacCyKeHus (MHAYKTHUBHLIe, 1eIlyKTUBHBIE, TI0 aHA/IOTHH), BBISIB/ISITD
3aKOHOMEPHOCTH U MPOTHUBOPEUMs B paCCMaTpPHUBaeMbIX SIBJIEHUSIX, (JOPMY/IMPOBATh BLIBOABI U
3aK/TIOUeHMUS;

TIPUMEHSITb CXeMHO-MO/Ie/TbHbIe CPeJICTBA [I/Is IPe/ICTaB/IeHUs CYIIleCTBeHHBIX CBSI3el U
OTHOIIIeHHH B U3y4aeMbIX OMOIOruuecKuX 00beKTax, a Takyke MPOTUBOPEUH pa3HOro poja,
BBISIB/IEHHBIX B Pa3/IMUHBIX MH(OOPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarkiBaTh TJIaH pellieHus po6IeMbl ¢ YUETOM aHa/TM3a UMEIOIIUXCS MaTepUaTbHBIX U
HemarepuabHbIX PeCyPCOB;

BHOCUTh KODPEKTHBHI B /leATe/TbHOCTh, OLIeHHBaTh COOTBETCTBUE Pe3y/IbTaToB 1ieJisiM, OLIeHUBaTh
PUCKU TIOC/Ie/ICTBUM JIeSITe/TbHOCTH;

KOOD/JIJMHUPOBATh U BLITIOJHATEL pab0TY B YC/IOBUSIX peasibHOTO, BUPTYaabHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/IeHCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIILJIEHHE TIPY PellleHUH KU3HeHHbIX TIpobieM.

2) 6a30BBIe HCC/Ie0BATe/ILCKHE JeHCTBUS:

B/IaJIeTh HaBbIKaMH yueOHO-MCC/Ie[0BaTeIbCKOM U TPOEKTHOM /IeATeTbHOCTH, HaBBIKAMU
pasperieHusi mpobsieM, CrioCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB
pellieHus MPaKTUYeCKUX 3aZiay, TPUMEeHEeHUI0 pa3/TMUHbIX MeTO/I0B MO3HaHUS;

WCTIO/Th30BaTh Pa3/IMUHbIe BU/IBI [IeSiTeIbHOCTH 10 TIOJTyUeHHI0 HOBOTO 3HAHUS, ero
WHTEepIpeTaLyy, Mpeodpa30BaHUIO U PUMEHEHUIO B YUeOHBIX CUTYALUsAX, B TOM UHC/IE TIPH
CO3/laHUH YueOHBIX U COLMATbHBIX MPOEKTOB;

(bopmMHMpOBaTh HayYHbIM TUIT MBIIIJIEHUS], B/IaJ|leTh HAyYHOW TePMUHOJIOTHEH, KITHOUeBbIMU
TIOHSATUSIMUA I METOJJaMU;

CTaBUTH U (hopMyMpoBaTh COOCTBEHHBIe 3a/jaukl B 00pa30BaTeIbHOM /eI Te/TbHOCTH U JKU3HEHHBIX
CHUTYaLUsIX;

BBISIB/ISITH TIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTya/Ii3UPOBATh 3a/jauy, BbIIBUTATh TUTIOTE3Y eé
pellieHus, HaXOAUTb apryMeHTHI /IJ1s1 I0Ka3aTeIbCTBa CBOMX yTBepP)KAeHUM, 3a/laBaTh TTapaMeTphl U
KpUTEpPUH PelleHus;

aHa/IM3UPOBATh TOJyUeHHbIe B X0/le PellleHus 3alauk pe3y/IbTaThbl, KPUTHUECKH OL[eHUBAaTh UX
JI0CTOBEPHOCTh, TPOrHO3MPOBAaTh M3MeHeHHe B HOBBIX YC/IOBUSIX;

JIaBaTh OL|eHKY HOBBIM CHUTYaLUsIM, OLIeHUBATh MPUOOPETEHHBIN OTIbIT;



OCYILeCTBJIATH Tie/IeHarpaB/IeHHbIN TTOUCK TIepeHoCca CPeCTB U CIIoC000B JIeMCTBUS B
nipodeccroHaNbHYIO CPefy;

yMeTb MepeHOCUThb 3HaHHSI B TT03HABATeIbHYIO M MPAKTHUECKYI0 00/1aCTH KU3HeAesATeTbHOCTH;
yMeTh UHTETPUPOBATh 3HAHMS U3 Pa3HbIX MPEJIMETHBIX 00/1acTel;

BBI/[BUTaTh HOBBIE U/IEH, TTPe/|/IaraTh OPUrHHAJIbHBIE MTOAXO0/Ibl U PEILIeHUs], CTABUTb ITPOOIeMbI U
3a/laui, JOMyCKarolye ajbTepHaTUBHbIE PelleHusl.

3) pabora ¢ uHbOpMarHeii:

OPHEHTUPOBATLCS B Pa3/IMUHBIX UCTOUHMKAX MHPOPMAIuH (TekcTe yueOHOTro rmocobusi, HayqHO-
TIOTTY/IIPHOM JTUTEpaType, OMOIOrMUeCKUX C/I0BapsX U CTIPaBOYHHUKAX, KOMITLIOTEPHBIX Oa3ax
JAHHBIX, B VIHTepHeTe), aHaIM3UPOBaTh MH(OPMAIIHUIO Pa3/IMYHbIX BUIOB U (hOPM Tpe/iCTaB/IeHuS,
KPUTHUECKH OIIeHUBATh €€ [0CTOBEPHOCTh W HEIIPOTUBOPEUNBOCTh;

(hopMy/IMpOBaTh 3arpoChl ¥ MPUMEHSTh pa3/InUHbIe METO/IbI TIPH TMOMCKEe U 0TOOpe OHOIOruyeCKOM
uH(opMaLK, HeoOXOAUMOH [171s BBITIOJTHEHHS yueOHbIX 3a/1au;

niprobpeTaTh OMBIT UCIO/H30BaHMUST MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TeXHOJIOTHM,
COBEpIIEHCTBOBATh KY/IbTYPY aKTUBHOTO MCIT0/Ib30BaHUS PA3/TMUHBIX TTOMCKOBBIX CUCTEM;
CaMOCTOSITe/TbHO BBIOMpAaTh ONTUMaIbHYH0 (OpMYy TpeCTaB/ieHust OMoIOrndeckor nHhopMaluu
(cxeMbl, TpadMKH, AXArpaMMBbl, TaO/TUIbI, PUCYHKH U APYTOE);

WCII0/Th30BaTh HAYYHBIN SI3bIK B KaUeCTBe CPeZCTBa Mpy paboTe ¢ 6uosornyeckoii HHGOpMarLuei:
NIPUMEHSITh XMMUYeCKHUe, (hU3UyecKre U MaTeMaTHueCKUe 3HaKU U CUMBOJIbI, (POPMYIbI,
ab0peBuaTypy, HOMEHK/IAaTypy, UCIOIb30BaTh U TIPe0Opa30BbIBaTh 3HAKOBO-CUMBOIMYECKUEe
Cpe/CTBa HaI/ISqHOCTY;

B/IaJleTh HaBbIKAMH pacTio3HaBaHUs U 3allUThl HHGOPMaLKH, WH(GOPMALIMOHHOM 6e3011acHOCTH
JTMYHOCTH.

OersiafieHre YHUBepPCaTbHBIMA KOMMYHUKAaTUBHBIMU J€ACTBUSIMU:

1) obrenue:

OCYIIeCTB/IATH KOMMYHHUKALIMU BO BCeX Cepax >KU3HH, aKTHUBHO YYaCTBOBAaThb B /[UAJIOTe WU
JIMICKYCCHH TIO CyIIeCTBy 00Cy>XxaeMoli TeMbl (YMeHHe 3a/laBaTh BOIMPOCHI, BEICKA3bIBaTh CY>KJEHUS
OTHOCHTE/IbHO BBITIOJTHEHUS TIpe/ijlaraeMoi 3a/lauk, YUYMTHIBaTb UHTEPEChl U COTJIaCOBAaHHOCTh
TIO3ULIMI IPYTUX YUaCTHUKOB [UA/IOTa UIH JUCKYCCHH);

pacrio3HaBaTh HeBepbasbHbIe Cpe/iCcTBa 00IIleHus], TOHUMaTh 3HaueHHe COLMaTbHbIX 3HAKOB,
TIPeATOCHIIOK BOSHUKHOBEHUST KOHQTMKTHBIX CUTYalLMH, YMeTb CMSr4aTh KOHQJTUKTHI U BeCTH
TIeperoBOpbI;

B/IaJIeTh Pa3/IMYHbIMU CTIOCOOaMU OOII[eHUS ¥ B3aUMOZeHCTBUS, IOHUMAaTh HaMepeHUsI IPYTHUX
JIIOZIeH, TIPOSIBJISITh YB)XKUTE/TbHOE OTHOLIIeHHe K CO0eCeIHUKY U B KOPPEKTHOU (hopme
(hopMyMpOBaTh CBOU BO3Pa’keHNsl;

Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOIO TOUKY 3DEHUSI C UCTIO/b30BAHHEM $13bIKOBLIX CPE/ICTB.

2) COBMeCTHasi 1eSITe/TbHOCTb:

TIOHUMaThb U UCII0/Ih30BaTh MPerMYyIljeCTBa KOMaHAHOW Y UH/IUBUAYa/IbHOW PabOThI TIPH pellieHur
Ouooruueckou rpo6sieMel, 060CHOBBIBAaTH HEOOXOAUMOCThL IPUMEHEHHS TPYITIOBBIX (hOpM
B3aMMO/IEMCTBUSI TIPU PellieHr: yueOHO 3a/1au;

BbIOMPATh TEMAaTHUKy Y METO/Ibl COBMECTHBIX ZIEMCTBHUH C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTeH Ka)K/I0TO ujieHa KOJUIeKTHBa,;

TIPUHUMATB L1e/TU COBMECTHOM /1eSITe/TbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATH JIeHCTBUS 110 eé
JOCTIDKEHHUIO: COCTABJISATh TJIaH AeHCTBUH, PacTipe/ieNiATh POIU C YUETOM MHEHUM YUaCTHUKOB,
00Cy>X/1aTb pe3y/IbTaThl COBMECTHOM paboTh;

OLIeHMBATh KaueCTBO CBOETO BKJIaZla M Ka)KJ0r0 YUaCTHUKA KOMaH/Ibl B OOIIHI pe3ysibTar 1o
pa3paboTaHHBIM KPUTEPHSIM;



TIpe/ijlaraTh HOBBIE TIPOEKTHI, OLIEHUBATh U/IeW C TTO3ULUY HOBU3HBI, OPUTHHAILHOCTH,
NPaKTUYeCKOW 3HaUMMOCTH;
OCYIL[eCTB/ISATh TIO3UTUBHOE CTpaTeruuecKoe MoBefleHre B pa3/IUUYHbIX CUTYaLUsIX, TIPOSIB/ISATh
TBOPYECTBO U BOOOpa)keHUe, ObITh MHULIMATUBHBIM.
OsafieHre YHUBEPCATbHBIMU Pery/IssTUBHBIMU [1eHCTBUSMHU:
1) camoopranu3anys:
WCTI0/Ib30BaTh OMO/IOTHYeCKUe 3HAHUS [I/isl BBISIB/IEHUSI TPOO/IEM 1 MX PellleHus B )KU3HEHHBIX U
yueOHbIX CUTyalUsIX;
BbIOMPATh Ha OCHOBe OMOIOTUYeCKUX 3HAHUM 1]eJIeBble U CMBIC/IOBbIE YCTAHOBKU B CBOUX
JIeMCTBUSX Y MIOCTYIIKaxX M0 OTHOLLEHUIO K KUBOW MPUPO/ie, CBOEMY 3710POBBIO U 3/J0POBbIO
OKpY’KatoLL[1X;
CaMOCTOSITe/IbHO OCYILIeCTB/IATh TI03HaBaTeIbHYIO esTebHOCTb, BBISB/ISTh IPO0/IeMbI, CTaBUTh U
(hopmynupoBaTh COOCTBEHHbBIe 33/laur B 00pa30oBaTelbHOM [iesITe/TbHOCTH U )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITe/TbHO COCTAaBJIATh TUIaH pellieHust MPo0sieMbl C YUETOM UMEIOIIUXCSI PeCyPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH U TPeTIOUTeHHH;
JIAaBaTh OL[eHKY HOBBIM CHUTYaL|UsIM;
PaCHIMPSATh PaMKH y4eOHOTO TpejMeTa Ha OCHOBE JIMYHBIX TIPeITOUTeHNH;
JieslaTh OCO3HAHHBIA BBIOOD, apryMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTH 3a PelleHHe;
OLI€EHUBATh MPUOOPETEHHBIH OTIBIT;
criocoOcTBOBaTh (YOPMUPOBAHKIO U MPOSIB/IEHHMIO IIIMPOKOW 3PYAULIMM B Pa3HbIX 00/1aCTSIX 3HAHUH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTesibHbIN U Ky/bTYPHBIN YPOBEHbD.
2) CaMOKOHTPO/Tb:
JIaBaTh OL[eHKY HOBLIM CHUTYaILUsiM, BHOCUTh KOPPEKTUBHI B [IeSITEJTBHOCTh, OL[eHUBaTh COOTBETCTBHE
pe3yJIbTaToB 1[eJisiM;
B/IaJIeTh HaBbIKAMH TI03HaBaTe/IbHOM pediieKCHH KakK 0CO3HAaHUS COBEPIIIAeMbIX 1eHCTBUNA U
MBIC/TUTE/TbHBIX MPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHUM, UCI0Ib30BaTh NPUEMBI pediekcru 1/t
OLIeHKU CHUTYall1, BbIOOpa BEPHOTO peIleHusT;
yMeTh OL|eHWBaTh PUCKU U CBOEBPEMEHHO MPUHMMATh PeLleHus 110 UX CHKEeHHIO;
TIPUHUMATh MOTHBBI U aPTyMEHTHI IPYTUX TIPU aHa/In3e pe3y/bTaToB /IeATeTbHOCTH;
3) npuHsTHe cebsi U APYTUX:
NIpUHUMATh Ce0si, TOHUMasi CBOM HeZIOCTaTKH 1 I0CTOMHCTBA;
MPUHUMATh MOTHBBI M apPTYMEeHTBI IPYTUX TIPH aHa/Ii3e Pe3y/bTaToB AeATeTbHOCTH;
TIpU3HABaTh CBOE TIPABO U TIPABO JIPYTHX Ha OIIMOKY;
pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3ULIUH [IPYTOTO YesioBeKa.

MMPEAMETHBIE PE3YJTIBTATHI

[TpeameTHbBIE pe3yabTaThl 0CBOEHUS COZIEP)KaHUs yueOHOro rnpeameta «buonorus» Ha
yr1yO/IEHHOM yPOBHE OpPHEHTHPOBaHbl Ha 0becrieueHre POPUILHOTO 00yUeHUs 00yUaroIuXxcs
ouonoruu. OHM BK/IFOYAIOT: crieriuduyeckye s OMO/I0OTHY HayuHble 3HaHUsI, YMEHHUS ¥ CTIOCOObI
JIeWCTBHI TI0 0CBOEHUIO, UHTEPITPETALIMU U TIPe0Opa30BaHUI0 3HAHUH, BUZBI eI TEILHOCTH T10
TIO/TyUeHUI0 HOBBIX 3HAaHWW U UX TIPUMEHEHUIO B Pa3/IMUYHBIX YUeOHBIX, a TAKXKe B peasbHbIX
JKU3HEHHBIX CUTyalusix. [IpeaMeTHbIe pe3y/bTaThl MPeICTaB/IeHbI TI0 TOJaM U3yUeHHUs.
[TpenMeTHbIe pe3ysibTaThl 0CBOEHHS yueOHOro rpeaMeTa «brosorus» B 10 Kyacce 10/DKHBI
OTpaXkaThb:

c(hOpMUPOBAHHOCThL 3HAHWH O MECTe U POJId OHMOJIOTHM B CUCTEME eCTeCTBEHHBIX HayK, B
(hOpMHpPOBAHUH €CTeCTBEHHO-HAyYHOH KapTUHBI MUPA, B [IO3HAHUK 3aKOHOB MPUPO/ibl U PEILIEHUH
nipo06JieM palMoHa/ILHOTO TTPHUPO/IOTO/Ib30BaHKSs, O BK/Ia/le POCCUMCKUX U 3apYOeXKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUM;



B/IaJileHre CUCTeMOW OMOJIOTHYeCKUX 3HAHUM, KOTOpasi BK/TFOUaeT: OCHOBOIIO/Iararoliye
Oroornyeckrie TEPMHUHBI U TIOHATHUS (KWU3HB, KJIeTKa, OpPraHu3M, MeTabosiu3M, TOMeoCTas,
camoperyJsisiLiysi, CaMOBOCIIPOM3Be/leHre, HaC/1eICTBeHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE),
ouosoruueckue Teopuu (kietouHas reopusi T. IIBanna, M. Ilneinena, P. BupxoBa, XxpoMoCOMHast
Teopus HacieAcTBeHHOCTH T. MopraHa), yuenus (H. V1. BaBuioBa — o 1jeHTpax MHoroobpasusi u
TIPOMCXO’KeHHs KY/IbTYPHBIX pacTeHHi), 3aKOHBI (eIMHO0Opa3usi TOTOMKOB IePBOT'0 MOKOJIeHUS,
pacliierneHu s, YUCTOThl raMeT, He3aBUCHMMOT0 HaceoBaHus [. MeHessi, TOMO/IOTHYeCKUX PSZIOB
B Hac/ieCcTBeHHOM usMeHunBocTy H. V1. BaBusioBa), mpUHLIUIILI (KOMILJIEMEHTAPHOCTH);

B/IaJileHrie OCHOBHBIMHU METOZIAMH HAYYHOTO ITO3HAHMSI, UCII0/Ib3yeMbIX B OHMOIOTHUeCKUX
MCC/Ie[IOBaHUSIX XKUBBIX 00BEKTOB (OmHcaHue, u3MepeHre, HaboAeHre, SKCIIepUMEHT);

yYMeHUe BbIZIe/ISITh CylljeCTBeHHbIe TIPHU3HAKW: BUPYCOB, K/I€TOK MTPOKapUOT U 3yKapHoT,
OZIHOK/IETOYHBIX ¥ MHOTOKJ/IETOUHBIX OPraHU3MOB, B TOM 4uc/ie 6akTepuii, rpuboB, pacTeHUH,
YKUBOTHBIX U UeJIoBeKa, CTPOEHUs OPTaHOB U CUCTEM OPraHOB PACTeHW, )KUBOTHBIX, UesioBekKa,
TIPOL{eCCOB >KWU3HE/esITeIbHOCTH, MMPOTeKaloLMX B OpraHu3Max pacTeHUi, )KUBOTHBIX U UeI0BeKa,
OuoIorrueCcKUX MpoIjeccoB: oOMeHa BelljeCTB (MeTab0/13M), MpeBpaIlleHusT SHEPTHH, OPOXKeHUS,
aBTOTPO(HOrO U reTepoTPO(PHOro TUMOB MUTaHUS, (POTOCHHTE3a U XeMOCHHTe3a, MUT03a, Meiio3a,
raMeToreHe3a, SMOproreHe3a, TOCTIMOPHUOHAIBLHOTO PA3BUTHSI, Pa3MHOKEHHSI, UHVUBH/yaTbHOTO
Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMO/IeHCTBHSI TeHOB, TeTepO3Kca, UCKYyCCTBEHHOTO 0TOOpa;
yMeHHe yCTaHaB/IMBaTh B3aUMOCBSI31 MEXX/y OpraHOWJaMU KJIeTKU U UX QYHKLUSIMU, CTPOEHHeM
KJIETOK pa3HbIX TKaHel U uX QyHKLMSMU, MeX/ly OpraHaMu U CUCTeMaMH OPraHOB Y PacTeHUH,
JKUBOTHBIX U UesioBeKa U UX (QyHKLMSMU, MeX/y CUCTeMaMu OPraHOB U UX QYHKLUSIMU, MEXIY
jTariaMu oOMeHa Bell[eCTB, ITallaMH KJIETOUHOTO 1[UKJ/Ia ¥ )KU3HEHHBIX 1[UK/I0B OPraHU3MOB,
jTaramu SMOPHUOHAILHOTO PAa3BUTHUSL, TEHOTHIIOM U (DeHOTHUIOM, (DeHOTHIIOM U (haKTOPaMHU CpPefibl
00uTaHNS;

yMeHUe BbISIBISITh OT/IMUUTE/TbHbIe TIPU3HAKY JKUBBIX CUCTEM, B TOM UHCJIe paCTeHUM, )KUBOTHBIX U
YyesI0BeKa;

yMeHHe UCI0/b30BaTh COOTBETCTBYOL[HE apr'yMeHTbI, OMO/IOTMUeCKy0 TEPMUHOJIOTHIO U
CUMBOJIMKY [I/Isl [lOKa3aTe/IbCTBa POZICTBA OPraHU3MOB Pa3HbIX CUCTeMaTHueCKUX TPYTIIT;

yMeHue pelliaTh OMoornyeckue 3a/jaukl, BbISIB/ISATh PUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEX/Y
MccrielyeMbIMUA OMO/IOTHYeCKUMU TIPOLIeCCaMU U sIBJIEHUSIMH, [le/1aTh BBIBOZBI U TIPOTHO3bI Ha
OCHOBaHUU MOMYYeHHbIX pe3y/bTaToB;

yMeHHe BBITIONHSATD JTab0paTopHbIe U TIPaKTUYeCcKre paboThl, COO/FOIATh TIpaBUIIa Tipy paboTe C
yueOHBbIM 1 TabopaTOPHBIM 000pyIOBaHHUEM;

yYMeHUe BbIZIBUTaTh TUIIOTe3bl, IPOBEPATh UX IKCIIePUMEHTa/IbHbIMU Cpe/iCTBaMH, (hOpMy/IHpys
1ieJIb MCCJIe/|OBaHKS, aHAaIM3UPOBAaTh M0/TyueHHbIe pe3y/bTaThl U /leflaTh BbIBO/b;

yMeHUe y4aCTBOBaTh B yueOHO-MCCIeA0BaTe/TbCKOM paboTe 110 OHMOIOTHH, IKOJIOTUN U MeJULIVHE,
TIPOBOAMMOM Ha 6a3e IIKOJBHBIX HAyUHBIX 00LLeCTB, ¥ MyOIMUHO TIPeZCTaB/STh MOyYeHHbIe
pe3y/bTaThl HAa YYeHUUeCKUX KOH(epeHLUsIX;

yMeHHe OL|eHUBaTh 3THUeCKHe aclieKThl COBPEMeHHBIX MCC/Ie/JoBaHuM B 061acTu buonoruu u
MeULIMHBI (KIOHUPOBaHUe, NCKYyCCTBEHHOE OIJI0[0TBOPeHNe, HarlpaBJieHHOe U3MeHeHUe reHoMa U
CO3/laHue TPaHCTeHHBIX OPTaHU3MOB);

yMeHWe OCYIIeCTB/IATh 0CO3HAHHBIM BBIOOD Oyay1iieil mpodeccrHoHaIBHOM JesTelbHOCTH B 00/1aCTH
Oronoruu, MeJULMHBI, OMOTEXHOJIOT UM, BeTEPUHAPUH, CETLCKOTO X03SCTBA, MUIIEeBON
TIPOMBILLIJIEHHOCTH, YITyO/sTh TT03HaBaTe/IbHbINA UHTepeC, HarlpaB/ieHHbIN Ha 0CO3HaHHBIN BHIOOD
COOTBETCTBYHOIIel npodeccry U Mpofio/keHHe OMOI0OrMuecKoro 06pa3oBaHusi B OpraHU3aLusx
cpeziHero rpogeCcCHOHATBHOTO U BBICIIEro 00pa3oBaHusl.

[TpeameTHBIe pe3yabTaThl 0CBOeHUs1 yuebHoro mipeaMeta «buosorusi» B 11 Kmacce A0/HKHbBI
OTpa’kaTh:



c(hOpMUPOBAHHOCTh 3HAHUM O MECTe U POJId OHOJIOTHM B CUCTEME eCTeCTBEHHBIX HaykK, B
(hopmMHpOBaHMHM COBPEMEHHOI eCTeCTBeHHO-HAYYHOM KapTUHbI MHPa, B TIO3HAaHUU 3aKOHOB
TIPUPO/IbI U PEIIeHUH KOJIOTMUYeCKHUX MPo0ieM uesioBevecTBa, a TAaKKe B PellieHHH BOTIPOCOB
paLMOHAaIBLHOTO MPUPO/OTI0/Ib30BaHus, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIIIEHUSI K TIPUPO/ie,
00111eCTBY, ueIOBeKY, O BK/a/je POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-O0HMO0/IOTOB B pa3BUTHE

(37001 (0)n71%%

yMeHHe BJaZieTb CUCTeMOM OHO0JIoruueCcKrx 3HaHUHM, KOTOpasi BK/IIOYAeT Orpe/ie/ieHHs] ¥ TIOHUMaH1e
CYIIHOCTH OCHOBOITO/IAraroIuX OMOIOrHueCKUX TEPMUHOB U TIOHSATHUH (BHI, 9KOCUCTEMA,
buocdepa), bronornyeckue Teopun (3BosToLMOHHAs Teopus U. [lapBrHa, CHHTETHYECKast TEOPUS
sBonmoLuK), yuenusi (A. H. CeBeprjoBa — 0 myTsX M Hampas/eHUsX 3BomoLuu, B.. BepHagckoro —
0 buocdepe), 3aK0HbI (reHeTHUeCKoro paBHoBecust /K. Xapau u B. BaitHbepra, 3apo/ibIieBoro
cxozctBa K. M. bapa), npaBua (Muaumyma FO. JInbuxa, sKonornyeckoi nupaMuzibl SHeprum),
rurore3bl (rurnotesa «mupa PHK» Y. 'unbepra);

yMeHHe BJa/ieTb OCHOBHBIMM MeTO/IaMU HayYHOTO 1T03HaHMUsI, UCIT0/Ib3yeMbIMU B OH0/IOrHYe CKUX
WCCJIe/IOBAHUSX KUBBIX 00BEKTOB M SKOCHCTeM (OrvcaHue, u3MepeHue, HabsoeHue,
9KCITIEPUMEHT), CrIocobaMu BBISIBJIEHUS ¥ OLIEHKU aHTPOIIOTeHHBIX U3MeHeHWH B MPUPO/IE;

yMeHHe BbIZIe/ISITh CyIl[eCTBeHHbIe TIPU3HAKU: BUZIOB, OMOreo1[eH030B, SKOCUCTEM U OUOChepHI,
CTabUIM3UPYIOILIETO, IBMXKYILETO M Pa3pPhIBAIOILIETO eCTeCTBEHHOr0 0TO0Pa, a/lJIoNaTpUUeCcKoro u
CUMIIAaTPUYeCKOTr0 BU000pa30BaHUsl, BIUSHUS ABKYILUX CHUJT 3BOJTIOLIMU HA TeHOPOH/
TIOTTYJISILIVHY, IPUCTIOCOO/IEHHOCTH OPraHM3MOB K cpejie 00WTaHusl, YepeJOBaHUsI HaIlpaBIeHUHA
3BOJTIOLIUM, KPYTOBOPOTA BeIlleCTB U IMOTOKAa SHEPTHU B 9KOCHUCTEMAX;

yMeHUe yCTaHaB/IMBaTh B3aUMOCBSI3U MeX/ly MPOLieCCamMH 3BOJTIOLIUU, ABWKYLIUMU CUIaMU
aHTpOIIOTeHe3a, KOMITIOHeHTaMH Pa3/IMYHbIX IKOCUCTEM U TPUCTIOCOO/IeHUSMU K HUM OpPTaHH3MOB;
yYMeHHe BbISB/ISTh OT/IMUATE/TbHBIE TIPU3HAKU XKUBBIX CUCTEM, MPUCITOCOO/IEHHOCTh BUIOB K Cpejie
obuTaHus1, abMOTHUECKUX U OMOTUUYECKUX KOMITOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€l OpraHU3MOB B
coo011[eCTBax, aHTPOTIOTeHHBIX U3MEHEeHHUH B 9KOCUCTeMaX CBOE MeCTHOCTH;

yMeHHe UCI0/b30BaTh COOTBETCTBYOL[HE apr'yMeHTbI, OMO/IOTMUeCKy0 TEPMUHOJIOTHIO U
CUMBOJIMKY [I/Isl ZlOKa3aTe/IbCTBa POZICTBA OPraHW3MOB Pa3HbIX CHUCTeMaTHueCKUX TPy,
B3aMMOCBSI3U OPraHU3MOB U Cpe/ibl 00MTaHMs1, eJUHCTBA Uesl0BeueCKrUx pac, HeoOX0JUMOCTH
COXpaHeHUs MHOr000pa3usi BUZIOB U 9KOCHUCTEM KaK YC/I0OBHS COCYI[eCTBOBaHUS TIPUPOAbBI U
Yye/I0BeuecTBa;

yMeHHe peliaTh OM0ornyecKue 3a/jaud, BhISIB/ISITh IPUUMHHO-C/Ie/ICTBEHHBIE CBS3U MEXKY
UCC/IelyeMbIMUA OMOJIOTHYeCKMMU TIPOTIeCCaMy U sIBJIEHUSIMH, [1e/1aTh BBIBOZBI M TIPOTHO3bI Ha
OCHOBAHHWU MOJyUYeHHbIX Pe3y/bTaToB;

yMeHWe BBITIOHATH Tab0paTopHbIe U TIpaKTUUYeCcKre paboThl, COOMI0AATh TipaBu/Ia rpu pabore ¢
yueOHBIM U1 J1abopaTOpHLIM 000pyI0BaHUEM;

yMeHHe BbIZIBUTaTb TUIIOTe3bl, IPOBEPSATh UX IKCIIePUMEHTaIbHIMU CPe/iCTBaMH, (hOPMYIHUDPYS
L|e/Tb UCC/Ie/JOBaHUs], aHaTM3UPOBaTh MOTyYeHHbIe pe3y/IbTaThl U ie/laTh BbIBO/bI;

yMeHHe y4acTBOBaTh B yueOHO-UCC/Ie[J0BaTe/TbCKOM paboTe 110 OMO/IOTHH, SKOJIOTHU U MeIULIMHE,
TIPOBOAMMOM Ha 6a3e MIKOIBHBIX HAyUHBIX O0LECTB, U TyO/IMUHO TIPeACTaB/ISITh TTOTyYeHHbIe
pe3y/ibTaThl Ha YUeHUUeCKUX KOH(DepeHLUsIX;

yMeHUe OLieHWBaTh FMI0Te3bl M TEOPUH O MPOUCXOXK/IeHUU )KU3HU, YesI0BeKa U uesioBeyecKux pac, 0
NpUYMHAX, TIOC/IeJCTBUSX U crioco0ax mpeoTBpalleHus 1100aibHbIX U3MeHeHUH B Orocdepe;
yMeHHe OCYIIeCTB/ISITh 0CO3HaHHbIN BbIOODP Oyayliiei mpodeccroHaibHON JesaTebHOCTUA B 00/1aCTU
BrosIoruM, IK0JIOTHH, TIPUPOAOTIOIb30BaHUs, MeIULMHbI, OMOTeXHOIOT YU, TICUXO0JIOTHH,
BeTepUHApHH, CeTbCKOT0 X03SIMCTBa, MUIeBOU MPOMBIIIEHHOCTH, YITyO/IsiTh I03HABATe/IbHBIN
WHTepec, HarpaB/IeHHbIN Ha 0CO3HAaHHBIA BLIOOP COOTBETCTBYIOIEeH TIpodeCcCH U MPO/J0/DKeHHe



OHOTOrMUeCcKoro 00pa3oBaHKs B OPraHU3AL[UsIX CPeIHEro mpodheCccroHaLHOTO M BBICIIETO
oOpa3oBaHUsl.



TEMATNYECKOE IIJTAHMPOBAHUNE

10 KITACC
Ko/mmuecTBO 4acoB O/NeKTPOHHbIEe
HanimeHoBaHHe
No (uudpossbie)
pasfieioB ¥ TeM Konrposnenele | [IpakTnueckue
/1 Bcero obpa3oBare/ibHbIe
NpOrpamMmbl paboTbI paboThI
pecypchl
1 b10/10rUs Kak Hayka 1
) PKvBbIE CCTEMBI U UX )
3ydyeHue
3 brio0orys KneTku 2 0.5
X
4 UMHUecKast 10 1
OpraHu3aLys KIeTKd
C
. TpOeHHe U PyHKLWH 8 5
K/TeTKH
(OOMeH BelriecTB U
6 [peBpalleHre SHepruu B 9 1
K/IeTKe
HacnenctBeHHast
7 H(pOpMaLUs U 9 0.5
peanu3alusi eé B KJIeTKe
K =
3 W3HEHHbIN LUK 6 1
K/TeTKH
9 CTpoeHue U QYHKLUU 17 15
OpraH1u3MOB
P
10 a3MHO)KeHHe U 3 15
pa3BUTHE OPraHU3MOB
[‘eHeTHKa — HayKa O
1 HaC/1eICTBEHHOCTU 1 5 0.5
[13MEeHUMBOCTH
OpraHr3MOB
1 3aKOHOMEpPHOCTH 10 1
Hac/eICTBeHHOCTH
13 3aKOHOMEpPHOCTHU 6 1
[13MEeHUMBOCTH
14  [leHeTHKa uen0OBeKa 3 0.5
15  |Cesiekuyist OpraHmu3mMoB 1
[brioTexHOMOrusA U
16 4
CUHTeTHYeCKasi OMOJIOTUsI
17  [Pe3epBHOe Bpems 1
OBIIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOT'PAMME




11 KIIACC

Ne
n/n

HaumeHnosaHue
pas/iesioB U TeM
IPOrpamMMbl

Kos/mmuecTBo 4acos

KoHTposnbHbIe

Bcero
paboThI

[IpakTueckue
paboThI

O/eKTpOHHbIe

(umndpoBsbie)
obpa3oBaresibHbIe

pecypchl

3apo)kJeHre U pa3BUTUE
HBOJTFOL[MOHHBIX
Mpe/CcTaB/IeHUN B
Oriosiorum

[MuKpo3BO/IIOLIHA U eé
pe3yJIbTaThbl

14

Makpo3BOJIIOLMA U eé
pe3yJ/IbTaThbl

[IponcxoxzaeHue v
pa3BUTHE KM3HU Ha
Semiie

15

1.5

[ IporcxoxaeHue
Ue/I0BeKa — aHTPOIIOreHes3

10

DKOo/10rMsl — HaykKa 0
B3aMMOOTHOLLIEHUSIX
OpraHu3MOB U
HaZlOpraHU3MeHHbIX
CCTEM C OKpY>Karollen
cpezon

0.5

OpraHusmel U cpefia
OOUTaHUS

1.5

OKo/IOTHSI BUZIOB U
MOMY/ISILUM

0.5

(OKoJIOTHsT COODIIeCTB.
DKO/JIOrMUeCcKHe CUCTEMEI

12

0.5

10

briocdepa — rmobambHast
HKOCHUCTEMA

11

UesioBek v OKpysKarolas
cpesa

12

PesepBHOe Bpems

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102 0

7.5




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJITACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacos

Bcer
0]

KOHTpO/BbHBI
e paboThI

[IpakTryecku
e paboThI

[Hara
U3yuyeHu
S

O/NeKTPOHHbIEe
11 poBbIe
oOpa3oBaTe/ibHbI
e pecypchl

brionorus Kak
KOMIT/IEKCHas HayKa 1
KaK 4yaCTb COBPEMEHHOI'0
oOITIeCTBa

PKVBbIEe CCTeMBbI U UX
CBOIICTBA

YpoBHeBasi opraHu3saLus
PKUBBIX CUCTEM

lIcTOpyst OTKPBITUS U
3y4eHUs K/IeTKHU.
KsieTouHast Teopus

MeTozibl MOJIEKYISIPHOM
1 KJIETOYHOUM OUOJIOTUH.
[TpakTUyeckast pabora
«/13yueHrie MeTOZI0B
K/IeTOUHOW OHO0I0THN
xpomarorpadgus,
byieKTpodope3,

i QepeHLanbHOE
[leHTpU(yTrvpoBaHue,
[TLIP)»

0.5

X IMUUeCKHUI COCTaB
K/IeTKA

[MuHepasnbHbIe BelljecTBa
KJIETKH, UX
OrioTorruueckast posib

(Opranvueckue BellleCTBa
K/eTKU — OesKH.
JTaboparopHast pabora
«OOHapy>keHHe OesTKOB C
MOMOILBI0
KaueCTBEHHBIX pPeakLjui»

0.5

(CBOMCTBa,
K1accuuKays 1
(byHKIMY OesTkoB

10

(Opranunueckue BeljecTsa

K/JIETKU — YIJIEBOJbI




11

(Opranunueckue BelecTsa
K/IETKU — JIUTTA/IbI

12

HyK/1eMHOBbIE KUCTIOTHI.
THK 1 PHK.
/TabopaTopHast paboTa
«ccnemoBanue
HYK/IEMHOBBIX KUCJIOT,
BbI/Ie/IEHHBIX U3 KJIETOK
pa3/TUUHBIX
OpPraHU3MOB»

0.5

13

CTpoeHure U QyHKLUN
AT®. [Ipyrue
HYK1eo3uaATpudocaTh
HT®)

14

CekBenupoBanue [JHK.
[MeToabl reHOMHUKH,
TPaHCKPUIITOMUKH,
[POTeOMUKH

15

[MeToap! cTpyKTYpHOM
brionorun

16

[TUIIbI K/IETOK.
[ IpokaproTHyecKas
K/1eTKa

17

CTpoeHue
BYKapUOTHUYeCKOMN
K1eTkU. [IpakTiueckas
pabota «V3yueHue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIM
@rrapar K/1eTKU

19

OHOMeMOpaHHbIe
OpPraHOW/bl KITeTKU.
[TpakTUueckast pabora
«/3yyeHue ABIKeHUs
[IUTOII/Ia3Mbl B
pPacTUTETbHBIX K/IeTKaX»

0.5

20

[To/ryaBTOHOMHBIE
OpraHOU/IbI KJIeTKU:
MUTOXOH/|PUH,
[1aCTU/IBIL.
JTaboparopHast pabora
«ccnenoBanue
M1a3MOJIA3a U

0.5




71eI1/Ia3MOJIM3a B
[PACTUTE/IbHBIX KJIETKAX»

21

HememOpaHHbIe
OpPraHOM/[bI KIIeTKU

22

CTpoeHMe U QyHKLUU
si71pa

23

CpaBHHUTe/IbHas
XapaKTepUCTHKA KJIeTOK
byKapuoT. JlabopaTropHast
pabora «/3yueHue
CTPOEHHs KJIeTOK
Pa3/TUUHBIX
OpPTraHU3MOB»

0.5

24

ACCUMUISILIUA U
MCCUMUISILIVSI — JIBe
CTOPOHBI MeTabo/IM3Ma.
Turbr 0OMeHa BellecTs.
JTaboparopHast pabora
«/3yuyeHue
KaTaTMTH4e CKOU
AKTUBHOCTU (DepMEHTOB
Ha Mpr¥Mepe aMur/a3bl
MU KaTasiasbl)»

25

(DepMeHTaTHBHBIN
XxapaKTep peakLyi
K/1eTOYHOTO
MeTaboT3Ma.
JTaboparopHast pabora
«/3yueHue
(bepMeHTaTUBHOTO
pacierieHust
MepoKcH/ia BOJOPOZA B
pacTUTeNbHBIX U
PKBOTHBIX K/IeTKaX»

0.5

26

b e/TKH-aKTUBATOPHI U
0e/TKU-UHTUOHUTOPBI

27

ABTOTPOGHBIN TUT
0OMeHa BelleCTB

28

(dDotocunTe3

29

X eMOCHHTe3.
JTabopaTopHast paboTa
«CpaBHeHVe IpOoL[eCCoB
(boTocuHTe3a U
XeMOCHHTe3a»

0.5




30

AHaspoOHbIe
OpraHu3Mbl. Buzbl
OpoXKeHUsI.
JTaboparopHast pabora
«CpaBHEeHMe MPOLeCCOB
OPOXKEHMST U [IbIXaHHsD»

31

A3pOOHBIE OPraHU3MBbI.
(9Tarbl SHEPreTHYeCKOro
oOMeHa

32

OHeprusi MeMOpaHHOTO
rpajiieHTa IMpPOTOHOB.
Cunre3 AT®: pabota
poToHHOU AT®-
CIHTa3bl

33

Peakijivi MaTpUuHOIO
CUHTe3a

34

[TpaHCKpUIILsa —
MaTpuuHbIi cuHTe3 PHK

35

[[paHC/iALys U e€ STanbl

36

KozrpoBaHue
AMUHOKHMCJIOT. Posib
prboCOM B OMOCHHTE3e
Oenka

37

Opranu3sarysi reHoma y
[IPOKapuOT U 3yKapuoT

38

MosekysisipHbIe
MeXaHU3MbI 3KCIIpeCCUH
reHOB Y 5YKapyoT

39

Bupycel —
HEK/IeTOUHbIe (DOPMBbI
PKU3HU U 00/ aTHbBIe
MapasuThl.
[TpakTnueckas pabora
«Co3zanue Mozenu
BLDYyCa»

0.5

40

BupycHble 3a60/1eBaHus
uesioBeKa, )KUBOTHBIX,
pacTeHU

41

HanorexHonoruu B
010/I0TUY Y MeULITHE

42

PK1i3HeHHBIN LUK
K/IETKH

43

|Man1/1qHLH71 CUHTE3




[THK

44

X POMOCOMBI.
JTaboparopHast pabora
«/13yueHrie XpoMOCOM
Ha TOTOBBIX
MUKpOIIperiapaTax»

0.5

45

/TesieHMe KI€TKU —
MHTO3

46

Wbl KIIeTOK.
KaprokuHes u
[IUTOKUHE3.
/TabopaTopHast paboTa
«HabmnroneHre MuTO3a B
K/1eTKaX KOHUMKa
Kopellika Jyka (Ha
rOTOBBIX
MUKpOMpernaparax)»

0.5

47

PEFYIIHL[I/IFI JKHU3HEHHOTI'O
[TMKJ/Id KJI€TOK

48

(OpraHusm Kak efuHoe
Lesoe

49

TkaHM pacTeHUH.
JTaboparopHast pabora
«/3yueHne TkaHeln
pacTeHun»

0.5

50

TKaHU KUBOTHBIX U
uesioBeka. JlaboparopHast
pabota «V3yueHue
TKaHel )KUBOTHBIX»

0.5

51

Opranbl. CUCTEMBI
opraHoB. JlaboparopHast
pabota «/3yueHue
OPraHOB LIBETKOBOTO
pacTeHus»

0.5

52

Oropa Tesia OpraHu3MoB

53

/TBr>keHre OpraHvu3MoB

54

[TuTaHre opraHu3sMoB

55

[TMTaHKe TT03BOHOYHBIX
PKUBOTHBIX.
[TuieBapuTesibHas
CLICTeMa ueloBeKa

56

/IpIXaHue OpraHr3sMOB

57

,HI:IXE[HI/IE TT0O3BOHOYHBIX




PKMBOTHBIX M UeJIOBEeKa

58

[TpaHCcriopT BelecTB y
OpraH13MOB

59

KpoBeHOCHas1 cucTeMa
[M03BOHOUHBIX KUBOTHBIX
1 Uesi0BeKa

60

Brigenenue y
OpPraHU3MOB

61

3aruTa y OpraHM3mMoB

62

I/IMMYHHEIH CucTeMa
Ue/I0BEKa

63

Pa3npa)kumMoCTs U
perysisiLyisi y OpraHu3MOB

64

['ymopasibHasi perysiius
1 SHJJOKPUHHAs CUCTeMa
PKMBOTHBIX U UeioBeKa

65

(DOpPMBI pa3MHOXKEHUS
OpraHy3MOB

66

[Ios10BOe pasMHOXeHVe

67

[Meiios

68

["ameToreHes.
(O6pa3oBaHue U
pa3BUTHeE TI0JIOBBIX
KeToK. JTaboparopHasi
pabota «/3yueHue
CTPOEHHSI TIOIOBBIX
K/TETOK Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

69

THvBUyabHOE
pa3BUTHE OPraHU3MOB —
OHTOI'eHe3

70

3aK/ia/lka OpraHoB U
TKaHel 13 3apOoJbIllIeBbIX
TICTKOB

71

PocT u pa3Butue
PKUBOTHBIX.
JTabopaTopHast paboTa
«BbIsiB/IeHMe TIPU3HAKOB
CXO/ICTBA 3apO/iblIliet
[MO3BOHOUHBIX
PKUBOTHBIX

0.5

72

PasMHOXeHMe U
pasBUTHE paCTEHUU.

0.5




JTaboparopHast pabora
«CTpoeHHe OpraHoB
Pa3MHOXKeHHS BBICILIUX
pacTeHu»

73

licTOopus CTaHOB/IEHUS U
Pa3BUTHS TeHETUKU KaK
Hay KW

74

(OCHOBHbIE TIOHATHS U
CIMBOJIbI TEHETHKHU.
/TabopaTopHast paboTa
«Ipo3odrina Kak 06beKT
reHeThYeCKUX
11CC/IeJOBAaHMI»

0.5

75

3aKOHOMEPHOCTH
Hac/1eZJ0BaHus
MPU3HAKOB.
[MoHorubpugHoe
CKpellrBaHue.
[TpakTHueckas pabora
'13yuyeHue pe3y/nbTaToB
MOHOTHOPH/THOTO
CKpeIMBaHuUs ¥
npo3oduibl"

0.5

76

[{1uTONnornueckre
OCHOBBI
MOHOTHOPH/IHOTO
CKpeIBaHus

77

AHanu3MpyoLee
CKpeLLBaHKe.
Heronxoe
[TOMUHVPOBaHHe

78

[TurubpuHoe
CKpellBaHue.
[TpakTHueckas pabora
«/3yueHue pe3ynbTaToOB
MUTrHOpHHOTO
CKpeLBaHUS Y
NP030(UbI»

0.5

79

[{uTo/NOrMUeckue
OCHOBBI IUTHOPHUAHOTO
CKpeIBaHUs

80

C1iieruieHHOe
Hace0BaHHe
[PU3HAKOB




81

X pPOMOCOMHas Teopust
HaC/1eCTBeHHOCTU

82

[leneTuka mosma

83

[‘eHOTUIT KaK L{e/10CTHAas
cucremMa

84

['eHeTHMYeCKNI KOHTPO/b
Pa3BUTHS paCTEHUM,
PKUBOTHBIX U UeI0BeKa

85

[13MeHUYUBOCTDL
[PHU3HAKOB. Buabl
13MEeHYHBOCTUA

86

MopudurkaluoHHast
M3MEHUUBOCTD

87

BapuralloHHBIN psij U
BapvalLlMOHHAasi KpUBasl.
JTabopaTopHast paboTa
«lccnemoBaHue
BaKOHOMEPHOCTEeU
MOJU(PUKAL[MOHHOM
113MEeHUYUBOCTH.
[locTpoeHue
BapUaLIMOHHOTO psifia U
BapHaLjMOHHON KPUBON»

0.5

88

['eHOTUIIMUECKas
113MEHUYNBOCTbD.
KomOMHaTHBHAs
113MEHUYNBOCTh

89

MyTarioHHast
M13MEeHUYUBOCTb.
[TpakTUueckasi pabora
«MyTauuy y 1po30¢puiibl
Ha FOTOBBIX
MUKpOIIperiapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaLIMOHHOTO
rporecca. JNUreHeTrKa
1 STTUTeHOMUKa

91

['eHeTHKa ye/lOBeKa.
[TpakTHueckast paboTa
«CocTaByieHue U aHaIu3
POZI0CJIOBHO»

0.5

92

[MeTozabl MeTULIMHCKOM
reHeTUKU

93

3HaueHWe MeJUIMHCKOU




reHeTUKU B
MpeJoTBpallleHny U
[leyeHH reHeTHYeCKUX
BaboseBaHMI YenoBeka

94

(OCHOBHBIE TTOHATHS
CesieKLIMu.
/TabopaTopHast paboTa
«I13yueHue copToB
Ky/TbTYPHBIX PACTeHUN U
[MOPO/J, OMALLIHUX
PKUBOTHBIX»

0.5

95

MeTo/bl Ce/leKI[MOHHOM
pabothl. JTaboparopHasi
pabora «/3yueHue
METO/[OB CeseKINU
pacTeHui»

0.5

96

[TocTr>KeHUsI CeJIeKIuU
PaCTeHUN U )KUBOTHBIX.
[TpakTHueckas pabora

«[IpYBUBKa pacTeHu»

97

CoxpaHeHue, U3yuyeHue
1 UCT10/Ib30BaHKe
reHeTUUeCKUX peCcypCcoB

98

brioTexHOMOrUs Kak
HayKa U OTpacjb
MPOM3BO/ICTRA.
[TpakTUueckasi pabora
«3yueHne 00beKTOB
0110TEXHOIOTUI»

0.5

99

(OCHOBHBIe HaMpaB/eHUs
CLIHTeTHUUe CKOU
OroJsiorun

100

XPOMOCOMHaH 1 reHHasd
TH)KeHepUd

101

MequIMHCKYEe
0HOTEeXHOJIOTUU

102

Pe3epBHBIN YPOK.
[ToBTOpEHME,
0000ITIeHIE,
CiCTeMaTH3aLusl 3HaHUM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

13.5




11 KIIACC

Ne
n/n

Tema ypoka

[KosiriuecTBO yacoB

Bcer
o)

KoHTposbHbI
e paboTbI

[IpakTruecku
e paboTbI

Hara
W3y4YeHU
S

O/eKTpOHHbIEe
LU(pOoBbIe
obpa3oBare/ibHbI
e pecypcbl

(OBOJIIOL[MOHHAs Teopus Y.
/TapBrHa

JIBVDKYLLIE CHJTbI 3BOJTFOLIAY
Br/0B 110 Y. /JapBUHYy

bFopr0a 3a cylecTBOBaHue,
eCTeCTBeHHbI U UCKYCCTBEHHbIN
0TOOD

(MDopMUpOBaHUE CUHTETUUECKOU
TEeOPUU 3BOJIOLIUU

(OTarbl 3BOJIIOLMOHHOTO
MpoLiecca: MUKPO3BOJIIOLINSA U
MaKpO3BOJIIOLINS

[TorysALus — 3/1eMeHTapHast
e IMHULIA SBOJIFOLIUA

3aKOH reHeTUYECKOTO PaBHOBECHS
/Tx. Xapau, B. BaiinGepra.
JTabopaTopHast paboTa
«BbIsiB/IeHHE U3MEHUUBOCTH Y
0cobeil OTHOTO BUja»

0.5

(OnemeHTapHbIe ()aKTOPBI
BBOJIIOLIU

Oddekt ocHoBaTesst. DddekT
Oy TBIIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3omaauu
MOMy/ISILUiA: Teorpaduueckas,
OrioTorruecKast

11

F.cTeCcTBeHHBIN 0TOOP —
HaTpaB/ISIOIINM (haKTop
OBOJTIOLIN

12

[TonoBoii 0TOOD

13

[Tpricrioco6eHHOCTb OPraHU3MOB
KaK pe3y/bTaT MUKPO3BOJTFOL[UH.
JTaboparopHasi pabota «/3yueHue
AapomMopd030B U WAMOAZANTALN Y
PaCTeHUU U )KUBOTHBIX»

0.5

14

[IprmMepsI ripucnocobieHni y
OpraHr3MOB: MOP(OJIOTHUECKHE,

0.5




(brsrooruueckue,
OHOXUMUUECKUE, TOBe/IeHUECKUE.
JTabopaTopHast paboTa
«[TprcrocobeHust OpraHu3MoB U
X OTHOCHUTE/IbHAs
[1eieco00pa3HOCTh»

B, ero KpUTEPUU U CTPYKTYpa.
TabopaTopHast paboTa

15 0.5
«CpaBHeHue BU/IOB T10
MOP(0/IOTHYECKOMY KPUTEPUIO»

16 |Ctpykrypa BHJa

17 Buroobpa3oBaHue KakK pe3y/ibTar
MUKDO3BOJIIFOLIUN

18 (CBS13b MUKPO3BOJIIOL[UU U
BIIU/eMHUOJIOTUN
[Makpo3BosroLus.

19 [[TaneoHTO/NOrMYeCKHE METO/bI
3yYeHUs SBOJTFOLIN

20 brioreorpaduueckie MeTo/bl
M3yYeHUs SBOJTFOLIUN
(OMOpHoorUuecKue U

21  [cpaBHUTeNBHO-MOP(onoruyeckue
METO/IbI U3yUYeHUs] SBOTIOLINN
[MosekysisspHO-reHeTUYeCKue,

27 OroXUMHUUeCcKre U
MaTeMaThue CK1e MeTO/bl
M3yUeHUs SBOTFOLIUN

23 OO11Me 3aKOHOMEPHOCTH
BBOJTFOL[N
A anTUBHAs pajyaLusl.

24  |[HepaBHOMepHOCTb TEMIIOB
BBOJTFOL[UN

75 HayuHble runoresbl
[IPOUCXOXKEHUS )KU3HU Ha 3emiie

%6 /ToHayuHble [peCTaBIeHus O
BapOJKeHUU JKU3HU

57 (OCHOBHBIE 3Tarlbl
HeopraHWUeCKOM 3BOJTFOLIUU

28 [['wnote3bl 3apOXKAEHUS KU3HU

29 |Hctopus 3eMyikd U METO/IbI eé 0.5

3yueHust. JlabopatopHast pabota
«M3yuyeHue v onmcaHue
ICKOTIa€MbIX OCTaTKOB JIPEBHUX




OpraHU3MOB»

30

Haua/ibHbIE 3Tarbl OpraHUuye CKon
BBOJTIOLIN

31

(OBO/IOLIMSL 3YKapUOT

32

(OCHOBHBIE 3Tarlbl 3BOJIIOLUU
paCcTUTe/ILHOrO MUpa.
[TpakTuueckasi pabora «/3yueHue
0cobeHHOCTel CTpoeHUst
pacTeHul pa3HbIX OT/|e/I0B»

0.5

33

(OCHOBHBI€E Tarlbl 3BOJIFOIIUHA
PKUBOTHOI'O MHPa

34

(OBOTIOLINS )KUBOTHBIX.
[TpakTuueckas pabora «/3yueHue
0COOeHHOCTEH CTpPOeHUsI
MO3BOHOYHBIX )KUBOTHBIX»

0.5

35

Pa3BuTHe >KHU3HU Ha 3emMJie 110
BpaM U Mepruojiam

36

[MaccoBeie BbIMUpaHUs —
DKOJIOTYeCKHUe KPU3KUChI
MPOILLJIOrO

37

(COBpeMeHHbIN KO/I0THYe CKUI
KPH3KC, er0 0COOeHHOCTH

38

CoBpemeHHas cucreMa
OpraHMYeCcKoro Mupa

39

(OCHOBHBIE CCTeMaTHueCKue
rPYIIIbI OPraHu3MOB

40

AHTPOII0/I0rMSI — HayKa O
Ue/i0BeKe

41

Pa3BuTHe TIpe/iCTaB/IeHUH O
MPOMCXOXK/IEHUU uesioBeKa

42

MecTo uesioBeKa B CUCTEME
OpraHUyYeCKOro MHpa.
TabopaTopHast paboTa «/3yueHue
0COOEHHOCTEH CTPOEHHS CKesleTa
UeI0BeKa, CBA3aHHBIX C
MPSIMOXOXKIEHHUEM»

0.5

43

JIBIDKYILIE CUJIbI aHTPOTIOTeHe3a

44

CooTHOIIIeHHe OHMOOTUYeCKUX U
COLIMa/IbHBIX ()aKTOPOB B
QHTpOTIOTeHe3e

45

(OCHOBHBIE CTagWH aHTPOIIOreHe3d

46

[la/eoreHeTHKa U IMajieOreHOMUKA

47

(OBOJIIOLYS COBPEMEHHOI'0




Ue/I0BeKa

48

UenoBeueckue pacel.
[TpakTryeckasi pabora «/3yueHue
HKOJIOTMUYeCKUX aflanTalyi
uei0BeKa»

0.5

49

Me)K,E[I/ICL[I/IHJII/IHapHLIe MeETObI
AHTPOITIO0JIOTUN

50

3apokeHre U pa3BUTHe
5KOJIOTUU

51

MeTo/b1 3K0/10THH. JTabopaTopHast
pabota «l/3yueHue MeTO/|0B
HKOJIOrMUeCKUX MCC/Ie[J0BaHUN»

0.5

52

BHaueHKe 9K0/I0rMYeCcKUX 3HaHUI
717151 Ye/I0BeKa

53

(OKosiornueckre (HakTophbI

54

Abrotrueckre dakTopsl. CBeT
KaK 9KOJI0rMueCcKuil PakTop.
JTaboparopHast paboTa
«BbIsiB/IeHMe TIpUCiocobeHni
OPraHU3MOB K BIIUSIHUIO CBETa»

0.5

55

AGroTHueckre (hakTopsbl.
TeMriepaTypa Kak 3KOJIOTHYeCKUH
(hakTop. JTaboparopHast pabora
«BbIsiBNIeHMe riprcriocobsieHnit
OPraHU3MOB K BJIUSIHUIO
TeMITepaTyphbi»

0.5

56

AbroTHUeCKHe (aKTOPBI.
B1a>XHOCTB KaK SK0JIOrdue CKui
hakTop. JTaboparopHasi paboTta
«AHaToMHUeCKre 0COOeHHOCTH
pacTeHui U3 pa3HbIX MECT
00MTaHNS»

0.5

57

Cpeibl 0O0MTaHKMSI OPraHU3MOB

58

briooruueckre PUTMBI

59

PKu3HeHHbIe (hOPMBI OPraHU3MOB

60

brioTHnueckue GakTopbl

= =] =]~

61

BHaueHre OMOTHYECKUX
B3aIMOZIeHCTBUH 11
CYII[eCTBOBAHUSI OPTaHU3MOB B
cpezie oOUTaHUS

62

(OKO/IOTMYeCcKre XapaKTepHUCTUKH
MOTYy/ISLUN

63

(OCHOBHBIE ITOKa3aTeIu




[TOMTY/IALIMN: YNC/IEHHOCTD,
[JIOTHOCTB, BO3DACTHASA U I10JI0Bas

CTPYKTypa

(OCHOBHBIE TTOKa3aTe/In
[TOITYJ/IALUU: POXOAE€EMOCTD,

64 MPUPOCT, TeMI POCTa,
CMepPTHOCTb, MUTPaLIiX

65 (OKonoruyeckasi CTpyKTypa
MOTY/ISLAN

66 /IMHaMVYKa MOMYJISILIAY U eé
perymsus

67 KpriBble pocTa YMC/IeHHOCTH
nomny/sguu. KprBble BbDKMBaHUS
(OKo/IorMyecKasi HUILA BUJA.

68 /TabopaTopHast paboTa 0.5
I IpurcrocobeHus ceMsaH '
pacTeHU K paccesieHUI0»

69 [Buj Kak cucTema MOMyJISLIAN

70 3aKOHOMEPHOCTH MOBeJeHUs U
MUTPaLVi )KUBOTHBIX

71 C00011[eCTBO OPraHU3MOB —
ObriorieH03

7 (OKOCHCTeMa KaK OTKpbITast
crucTremMa

73 KpyroBopoT BelLeCTB U IIOTOK
HHEPruu B 3KOCHUCTEME

74 (OCHOBHBIE TI0Ka3aTen
HKOCUCTeMbI

75  [DKojiorhuecKue nmupamu/ibl

76 [13MeHeHus1 COOO1IeCTB —
CYyKL[eCCUU
[Tprpo/iHbIe SKOCUCTEMBI.

77  [9KocucTeMbl 03ep U peK.
(OKOCHCTEMBI MOPEU U OKeaHOB
[IprpoJHbIe 5KOCHCTEMBI.

78  [DKocucTeMsbl TyHAD, JI€COB,
CTernel, MyCTbIHb

79  |AHTpOMOreHHbIe 5KOCHUCTEMBI
Yp6o3kocucTeMbl. [TpakTrueckast

80 |pabora «V3yueHue U OnUCaHNe 0.5
ypO03KOCHCTEMBD»

81 [BakoHoMepHOCTU (hOPMUPOBAHUS

OCHOBHBIX B3aMMOJeHCTBUI




OPIrdHM3MOB B 3KOCHCTeMax

82

[MexaHW3MbI BO3eHCTBHS
Barpsi3HeHUM Pa3HbIX THIIOB Ha
CyOOpraHU3MeHHOM,
OpraHr3MeHHOM, TTOMYJISIIHOHHOM
1 SKOCUCTEMHOM YPOBHSIX

83

brocdepa — obiierniaHeTapHas
000/I0UKa 3emMiiu

84

Yuenue B. V1. BepHazackoro o
orochepe

85

3aKOHOMEPHOCTHU CYIIleCTBOBaHUS
oriocdepsr

86

[KpyroBopoOTHI BellleCTB 1
OrioreoXUMHYeCcKue LUKITbI

87

BoHaTbHOCTL OMOChepHI.
(OCHOBHBIE OMOMBI CYyIITH

88

YcroiunBoCTh Grochepsl

89

(DKOJIOrTMUeCcKue KPHU3UCBI 1 UX
[IDUYKHBI

90

Bo3zelicTBYe ueioBeKa Ha
orochepy

91

AHTPOINOreHHOe BO3/elCTBUE Ha
pacTUTeNbHBIN U )KUBOTHBIM MUP

92

(OxpaHa rpupojel

93

(OCHOBHBIE [IPUHLIUIIBI
yCTOMUMBOIO Pa3BUTHS
Ue/10BeyeCcTBa U MPUPO/bI

94

PariioHanibHOE
[PUPOZIOII0/Ib30BaHIE U
CoxpaHeHue OHOJIOrYeCKOro
pa3HooOpa3sus 3emiu

95

(O6006111eHIE TIO TEME
«MukposBoIOLIUA U eé
pe3y/nbTarb»

96

O600611IeHIE TIO0 TEME
«Makpo3BOItOLYA U eé
pe3ynbTaThi»

97

O600611IeHIE TIO TEME
I TpoucxoxgeHve U pa3BuTHe
PKU3HU Ha 3emJie»

98

O0600611IeHIE TIO TeMe
[ IporcxoxeHre yesoBeKa —
AHTPOIIOreHe3»




(O600ITIeHME TIO TEMe «DKOJIOTHS

99 |- HayKa 0 B3aMMOOTHOLLIEHUSIX 1
OpraHu3MOB»
100 O60011IeHNE TT0 TEME 1
«OpraHu3sMbl ¥ cpejia 0OUTaHUSI»
101 O60011IEHME TIO TEI\f[Je «DKOJIOTHSI 1
BU/IOB U TIOTTY/ISLIAI»
100 (O606111eHMe TT0 TeMe «buocdepa 1
— r7100aibHast SKOCUCTeMa»
OBLIEE KOJIMYECTBO YACOB I10 102 75

I[MTPOI'PAMME




I[MTPOBEPAEMBIE HA EI'D I10 BMOJIOI'IM TPEEOBAHUA K PE3Y/IETATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIEHOM ITPOI'PAMMGBI CPEJHEI'O OBIIEI'O OFPA3OBAHNSA

Koz niposepsiemoro
TpeboBaHUs

[TpoBepsieMbie TpeOOBaHUSI K TIPEIMETHBIM pe3y/ibTaTaM 0CBOEHHSI 0CHOBHOM
0Opa3oBaTe/IbHOM MTPOTrpaMMbI CpeiHero o0ITero oopa3oBaHus

C(hOopMHPOBAaHHOCTb 3HAaHUM O MECTe U PO/ OUOJIOTHUH B CUCTEME
eCcTeCTBEeHHBIX HayK, B ()OPMHUPOBAaHUM COBPEMEHHON eCTeCTBeHHOHAyUHO!
KapTHHBI MUPa, B TIO3HAaHWU 3aKOHOB TIPUPO/bI U PeIlIeHUU KU3HEHHO BayKHBIX
COL[MA/IEHO-3TUYECKUX, IKOHOMHUECKHX, IKOJIOTHUECKHUX MPobsiemM
Ue/I0BeueCTBa, a TAk)Ke B pellieHU BOMPOCOB PALMOHATBLHOTO
MPUPOAOII0/Ib30BaHusl, B (JOPMUPOBAaHUM LIEHHOCTHOTO OTHOILLIeHUS K TIPUPO/Ie,
00111eCTBY, UeIOBEKY; O BK/Ia/le POCCUMCKUX U 3apyOeXXHbIX YUEHBIX —

010J10TOB B pa3BUTHE OHUOIOTUU

Bnazmenue cucteMoii 3HaHUI 00 OCHOBHBIX METOZAAX HayYHOTO TTO03HAHUS,
HCII0JIb3yeMbIX B OHMO/IOTHUeCKUX UCC/IeJOBAaHUSIX KUBBIX 00bEKTOB U
9KOCHUCTeM (OTHMCaHKe, U3MepeHHe, TPOBe/ieHre HabJTIoIeH i ); criocobamu
BBISIB/IEHUS Y OLIEHKU aHTPOIIOTeHHbIX U3MEHEeHUU B MIPUpOJe.
YMeHUe BbIZIBUTATh TUTIOTe3bl, IPOBEPSITh UX KCTIepUMeHTaTbHBIMU
cpefcTBamu, (hopMysupys Liesib UCC/Ie0BaHusl, aHa/IM3UPOBATh
T0J/IyuYeHHbIe pe3y/bTaThl U /ie/iaTh BHIBO/bI.
BrisiB/ieHe 3aBUCUMOCTH MeX/y UCCIeyeMbIMH BeJTMUNHAMU, 00bsICHEHMEe
MOTyUeHHBIX pe3y/bTaToB U (HOpMY/IMpPOBaHE BBIBOIOB C UCITO/Ib30BaHEM

HayYHBIX ITIOHATUN, TEOPUU U 3aKOHOB

YMmeHue B/iafieTb CUCTeMOW O1MO0/IoruueCKUX 3HaHWH, KOTOpasi BK/THOYaeT:
OCHOBOTIO/IAraroIIye OMoIOruuecKre TePMUHBI ¥ TIOHSATHS (KU3Hb, KJIeTKa,
TKaHb, OpTaH, OPraHU3M, BU/I, TIOTY/ISILUs, SKOCHCTeMa, OMOIeHO3,
6uocdepa; MmeTabos3M, TOMe0OCTa3, KJIeTOUHbI IMMYHUTET, OMOCHHTE3
Oenka, OMOTIONIMMEDHI, MCKPETHOCTh, CAMOPETY/ISIIIS,
CaMOBOCIIpOU3Be/ieHre, HaC/leJCTBeHHOCTb, U3MeHUUBOCT,
5HEepro3aBUCUMOCTb, POCT U pa3BUTHe);

Ouonoruueckuie Teopur: KinerouHasi teopus T. [1IBanHa, M. IIneligeHa, P.
BupxoBa; K/10Ha/IbHO-CeIeKTUBHOTO MMMyHUTeTa [1. Dpiux, U.N.
MeuHKKOBa, XpOMOCOMHas Teopus HaciencTBeHHOCTU T. Moprasa, 3aKoH
3apozpliieBoro cxozacrsa K. bapa, sBomonronHas teopus Y. [JapBrHa,
CUHTEeTHYeCKas TeOpUsi SBOJIFOLIUM, Teopust aHTporioreHesa Y. JlapBuHa;
Teopusi buoreorjeHo3a B.H. CykauéBa; yuenue H./. BaBuioBa o 1jeHTpax
MHOT000pa3us ¥ MPOUCXOXK/IeHHs KY/IbTYPHBIX pacTeHui, yueHne A.H.
Cesep1ioBa 0 IyTAX U HallpaB/IeHUSX 3BOJIIOLMY, yueHue B.1.

Bepnazckoro — o 6uocdepe);




3aKOHBI (eIMHO0Opa3usi IOTOMKOB IT€PBOTO TIOKOJIEHHSI, PacCIler/IeH st
TPU3HAKOB, He3aBUCHMOI'0 Hac/el0BaHus Mpr3HaKoB [. Menpens;
CL[eIJIEHHOT'0 Hac/lej0BaHUs IIPU3HAKOB U HapylleHus CLel/ieHusl TeHoB T.
MopraHa; roMos0ruueckux psioB B Hac/IeICTBeHHOM usmeHursocty H.1.
BaBuioBa; reHeTrueckoro paBHoBecus [Ix. Xapau u B. BaiiHbOepra;
3apozpiieBoro cxogacTBa K. bapa; buoreHetnueckuii 3akoH J. I'ekkes, .
Mronnepa);

TIPUHLIUIIBLI (UMCTOTBI TaMeT, KOMITJIeMeHTapHOCTH);

npaBusia (MuHMMyMa FO. JTubuxa, 3K0/I0rudecKoi TMpaMu/Ibl UkCe,
OroMacChl ¥ SHEPTUn);

ruroTe3sbl (koarjepBatHoii A V. OnapriHa, epBUUHOTO OyiboHa JIK.

XongeitHa, mukpocdep C. Pokca, pubosuma T. Hek)

YMeHMe peraTh MOMCKOBBIE OMOIOTHUECKHe 3a/Iaui; BBISIB/ISTH TPUYUHHO-
C/le/ICTBeHHbIE CBSI3M MEX/y UCC/elyeMbIMA OH0I0rnyecKMHU 00beKTaMy,
TpoLieccaMy U SIBJIeHUsSIMU; [ie/1aTh BBIBOAbI U IPOTHO3bI HA OCHOBaHUU
TOJTyYeHHBIX pe3y/bTaToB;

COCTaBJISAT TEHOTUIIMYECKHE CXeMbl CKpPeIUBaHUS [/1s1 pa3HbIX THUIIOB
Hac/le/lOBaHUs IPU3HAKOB Y OPraHU3MOB, COCTaB/IATh CXeMbI IIepeHoca

BEIleCTB U SHEPTMM B 9KOCUCTeMaXx (Liely MUTaHusl, MUIeBbIe CeTH)

YMeHMe ycTaHaB/IMBaTh B3aUMOCBSI3U MeX/y CTpOeHUeM U (DyHKIUSIMU:
OpPraHOM/IOB, K/IE€TOK Pa3HbIX TKaHel, OpraHaMH U CUCTeMaMU OPraHOB y
pacTeHuH, )KUBOTHBIX 1 UeJlIoBeKa; MeXKIy dTarlaMu 0OMeHa BelleCTB; 3TariaMu
[KTeTOUHOTO LIMK/IA Y )KWU3HEHHBIX LIUK/IOB OPraHW3MOB; 3TaraMu
BMOpPHOHATLHOTO Pa3BUTHSI; TeHOTUTIOM U JeHOTUTIOM, (PeHOTUTIOM U
(hakTOpaMu cpe/ibl 0OUTaHMST; TTPOL[ECCAMU BOTIOLIUY; ABWKYITUMUA CHIaMHU
QHTpOTIOreHe3a; KOMITIOHEHTaMH Pa3/IMYHbIX YKOCHUCTEM U TPUCIIOCOO/IeHUSIMU

K HUM OpPT'dHHN3MOB

YMeHue BbiZIeNIATh CylljeCTBeHHbIe TTPU3HAKU:
CTPOeHHsI BUDYCOB, KJIETOK TTPOKapHOT U 3yKapHOT; OHOK/IeTOYHBIX U
MHOTOK/IETOYHBIX OPraHU3MOB, BUZIOB, OMOTe01[eHO30B, SKOCUCTEM H
Oriocdepsl; CTPOEHUSI OPraHOB U CUCTEM OPTaHOB PaCTeHUM, KUBOTHBIX,
uesI0BeKa; MpOoLeCCOB )KU3He[esITeJIbHOCTH, MPOTEeKAOLMX B OpraHu3Max
pacTeHUl, )KUBOTHBIX U Ye/loBeKa; OMO0JIoruueCKUX MpolieccoB: obMeHa
BelljecTB (MeTabosiM3M), MHPOPMaLMK 1 TIpeBpallieHust SHepryuu, OpoykeHuUs,
ABTOTPOGHOTO 1 TeTepoTpPO(HOro TUIOB NUTaHUs, (HOTOCUHTe3a U
XeMOCHHTe3a, MUTO3a, Meli03a, raMeToreHe3a, 3MOproreHesa,
[0CT3MOPHOHATBHOTO PAa3BUTHSI, Pa3MHOXKEHHS], HAUBU/IyalbHOTO Pa3BUTHUS
opraHu3Ma (OHTOTreHe3a), B3aMMO/IeNCTBYsI FeHOB, reTepo3uca; AercTBUi
FICKyCCTBEHHOTO 0TOOpa, CTabU/TM3UPYIOILETO, IBMXKYILETO ¥ Pa3pPhIBAIOILETO

eCTeCTBEHHOI'O 0T60pa; A/JIOMATPUUECKOro U CUMIIaTpUUeCKOro




B11000pa30BaHUsT; BIUSHUS ABWKYIIIMX CUJT SBOJTIOI[UHM Ha TeHOMOH/
MOTY/ISLIAN; TPUCTIOCO0IEHHOCTH OPraHU3MOB K cpefie 00uTaHus,
UepeZj0OBaHUs HalIpaB/IeHUM 3BOTIOLIMA; KPYTOBOPOTA Bell[eCTB U MOTOKa

DHEPrrvy B SKOCHUCTEMAX

ChOpMHUPOBaHHOCTh YMEHHUSI BBIJIEJISITh CYIleCTBEHHbBIE PU3HAKK BUPYCOB,
[KTTeTOK TIPOKApPUOT ¥ 3YKapHOT; OJHOK/IETOYHBIX 1 MHOTOK/IETOYHBIX
OpraHU3MOB, BU/IOB, OMOTe0LIeHO30B 1 SKOCHUCTeM; 0COOEHHOCTH IPOLIeCCOB
0OMeHa BelleCTB Y MpeBpalljeHys] S3HePruy B KiieTke, poTocuHTe3a,
[M71aCTUYeCKOTO ¥ SJHEPTeTHYeCKOro 0OMeHa, XeMOCHHTe3a, MUTO03a, Meii03a,
OTIOJOTBOPEHMSI, Pa3BUTHSI U Pa3MHOKEHUSI, UTHVUBUYaIbHOTO Pa3BUTHS
opraHu3ma (oHTOreHe3a), 60prObI 3a CyllleCTBOBaHHe, eCTeCTBEHHOTO 0TOO0Pa,
BIJ000pa30BaHusl, IPUCTIOCOOIEHHOCTH OPTaHW3MOB K cpejie 0OUTaHws,
B/ISTHYS KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOT€HHBIX N3MeHeHUH B
BKOCHCTeMaX CBOell MeCTHOCTH, KPYTOBOPOTA BeILeCTB U TIPeBpallleHHsI

bHEPruu B brocdepe

YMeHMe UCI0/Ib30BaTh COOTBETCTBYOIME apr'yMeHThI, OMO/IOrMUeCKYI0
TEePMHHOJIOTHIO M CUMBOJIMKY JIJIS1 [0Ka3aTe/IbCTBA POZICTBA OPraHU3MOB
Pa3HbIX CUCTEMATHUeCKUX TPYTIIT; B3aUMOCBSI3U OPTaHU3MOB U CPe/IbI
OOHTaHWS; eJUHCTBA UeJI0OBeUeCKHX pac; He0OXOAUMOCTH 370POBOro obpasa
PKI3HM, COXPAHEHUS pa3HO00pa3usi BU/IOB U 9KOCUCTEM KaK YCIOBHUS

COCYILLI€CTBOBAHUWA TIPUPOJLI U Ue/I0BEYECTBA

YMeHMe KpUTHUeCKH OLIeHMBaTh MHPOPMALIMIO OHOIOTHYeCKOTO COZeprKaHus;
ITHTEPIIPEeTUPOBATh THUECKHe aCTIeKThl COBPEMEHHBIX UCC/Ie/JOBaHUN B
Orionoryy, MejuLiHe, 61OTEXHOMIOTHMH; pacCMaTpUBaTh I71006a/IbHbIe
BKOJIOTMYeCKre Mpob/ieMbl COBPEMEHHOCTH, (hOPMHUPOBATh 110 OTHOLIEHHIO K

HIM COOCTBEHHYHO TTO3ULIUIO




[NEPEUEHb SJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMBIX HA EI'D I10 BUOJIOI'MA

Kog,

[TpoBepsieMblli 5/1IeMEHT COZlepKaHUs

brionorus Kak HayKa. JKuBnble cCTeMbI U UX Hn3yydyeHue

1.1

CoBpemeHHast 6M0OJIOTHsST — KOMIT/IEKCHasi HayKa. buosiornueckuie HayKy ¥ U3yuaembie
MU rpobsiembl. DyH1aMeHTabHbIe, TIPUK/IA/IHBIE U TTOMCKOBBIE HAYUHbBIE
HCCIIe/IoBaHUsI B OMO/IOTHM.
BHaueHre OMOIOTHU B (POPMUPOBAHUY COBPEMEHHOM €CTeCTBEHHO-HAayUHOU KapTHHbI
mupa. [Tpodeccuu, cBsi3aHHbIe ¢ OMoorveld. 3HaueHre OMOIOTHH B ITPAKTHYe CKOM

1eATe/IbHOCTH Ye/IOBeKa: MeJHLrHe, Ce/IbCKOM XOBHI‘/JICTBe, MPOMBIIIVIEHHOCTH, OXpaHe

MPYPO/IbI

1.2

JKuBbIe cucTeMbl Kak TipeZiMeT u3ydeHusi 6uosoruu. CBOMCTBA )KUBBIX CUCTEM:
eJMHCTBO XMMHUUEeCKOI0 COCTaBa, JUCKPETHOCTh U LeJIOCTHOCTD, CJIOXKHOCTh U
YHOPSIZI0OUEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHM3aLUs,
CaMOBOCIIPOU3Be/leHHe, Pa3[pakKMOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE.
YpPOBHM OpraHu3saly KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIIeTOUHbIN, TKaHeBbIH,
OpraHU3MeHHBbIH, MTOMY/ISIIMOHHO-BU/IOBOM, 9KOCHUCTEeMHBIN (OUOTeoI|eHOTHUeCKHiA),
OrocdepHbii. [Tpoliecchl, MPOUCXOAMAIINE B )KUBBIX chCTeMax. OCHOBHBIE TIPU3HAKU

pkBOTO. JKU3Hb Kak (hopMa CylieCcTBOBaHUS MaTepyun

1.3

[MeToner 6uonoruueckoii Hayku. HabmopeHue, n3MepeHue, SKCIIepUMEHT,
CcrcTeMaTH3allysl, MeTaaHanu3. [IoHsTHe 0 3aBUCMMOM U He3aBUCUMOM IepeMeHHOM.
[TnaHupoBaHue 3KcriepyMenTa. [TocTaHOBKa ¥ TIpoBepKa rurore3. HymneBas ruroresa.
[ToHsiTHie BEIOOPKY U €€ I0CTOBepHOCTh. Pa3bpoc B Grosoruueckux AaHHbIX. OljeHKa
[10CTOBEPHOCTH TI0/TyUeHHBIX pe3y/bTaToB. [IpUUMHbI HCKa)KeH!s pe3y/IbTaToB

DKCIIepUMEHTA. IToHsATHe CTaTUCTUYECKOIO TeCTa

KteTka Kak Ouosioruueckast cucreMa

2.1

Knetka — cTpyKTypHO-(DyHKLIMOHA/IbHAs €[JUHHUL{A )KUBOTO. VICTOpUS OTKPBITHS
kieTkd. Pabotel P. I'yka, A. JleBenryka. Kneroutnasi reopus (T. [lIBanx, M. Illnetinen,
P. BupxoB). OCHOBHBbI€e 10JI0)KEHUS] COBPEMEHHOM K/IETOUHOU TeOpHUH.

[MeTozb1 MOMEKY/ISIPHOM 1 K/IETOUHOM OMOIOTMH: MUKPOCKOIIHSI, XpoMaTtorpadus,
5/1eKTPO(ope3, MeTo, MeueHbIX aTOMOB, AU(QepeHLanbHOe LeHTpU(yrupoBaHue,

KY/JIbTUBHMPOBAHME K/II€TOK

2.2

XUMHUUeCKHN COCTaB K/IeTKU. MaKpo-, MUKDPO- U y/IbTpaMUKpO3/ieMeHThl. Bosia 1 eé
POJIb KaK pacTBOPUTEIS], peareHTa, yuacThue B CTPYKTYPUPOBAHUH KIIETKH,
TEeTUIOpery/siiiui. MuHepasbHbIe BellleCTBa KJIeTKU, X Ouosioruueckasi posib. Posb
KaTUOHOB M aHHOHOB B KJIETKe.

Buonoruueckue rnomiMepsl. besiki. AMUHOKHCIOTHBIN cocTaB 6eskoB. CTPYKTYphI

benkoBoli MoneKysbl. [lepBuuHasi cTpyKTypa Oesika, renTujHas CBsi3b. BropuuHasi,




TPeTHYHasl, UeTBepPTUUHasi CTPYKTYPbI. [leHaTrypauusi. CBoicTBa Oe/KOB.
Knaccudukarus 6enkoB. brosornueckre hyHKIMHA Oe/TKOB.

YrneBoabl. MoHOCaxapu/ibl, [ucaxapy/ibl, OIMrocaxapy/bl U rosucaxapuzibl. O6mui
T7IaH CTPOeHHs M (PU3NKO-XMMUUYeCKHe CBOMCTBa yI/ieBozi0B. bronornyeckue
(YHKLMM yITIEBOZIOB.

JIurmupet. TuapodunsHo-THAPOdOOHBIE cBOCTBA. Knaccubukauys TUnmzoB.
Tpurnuuepuzpbl, hocomumnubl, BOCKH, CTepoubl. bronornueckue QyHKIMM
murnuzoB. O61ye cBoiicTBa OMOIOrMyecKux MeMOpaH — TeKyuecThb, CTIOCOOHOCTh K
CaMO03aMbIKaHHUIO, NTOJIyTIPOHULIAEMOCTD.

Hyxneunossle kucnotsl. JJHK 1 PHK. CtpoeHne Hyk/1eMHOBBIX KUC/IOT. HyKeotnpb!.
[Mpunumn komrieMeHnTapHocty. [IpaBuio Yapragdga. Crpykrypa JHK — nBoiiHas
cripasib. MectoHaxoxaeHre u bruonornueckre dyakiyu [JHK. Bugelt PHK. ®yHKIun
PHK B kieTke.

Ctpoenue Moneky/sl AT®. Makpospruyeckue B3y B Mmosiekysne ATO.
buonoruueckve ¢pyHkiun AT®. BoccTaHOB/IEHHbIe MTePeHOCYUKH, WX (QYHKLIUW B

kietke. CekseHuposanue [JHK.

CTpyKTypHasi buosiorusi: buoxuMudeckue U brodusnueckre UCCIeJ0OBaHUS COCTaBa U

MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOEKYT

2.3

TUIIBI KJIETOK: SYKapruoThuecKas U pokapruotuyeckast. CTpyKTypHO-(DYHKLIMOHA/IbHbIe
00pa3oBaHUs KJIETKH.

CrpoeHue TIPOKapUOTHUeCKOH KieTkH. KileTouHasi creHKa OakTepuii U apxei.
OcCo06eHHOCTH CTPOEHHMsI TeTepOTPO(HOI U aBTOTPOGHOM MPOKAPUOTHUECKUX KIIETOK.
MecTo ¥ posib MPOKapHOT B OMOIIeHO3axX.

Crpoenue U (yHKLJMOHUPOBaHKE 3YKapUOTUYeCKOU KiieTKH. [1na3maTnueckas
MemOpaHa (11a3manemMma). CTpyKTypa ryia3mMaTidyeckoid MeMOpaHsl. TpaHCIiopT
BelIleCTB yepe3 Tia3MaThyeckyro MemOpaHy: rnaccuBHbIH (auddy3usi, obneryéHHast
Iuddy3usi), akTUBHBIN (TTePBUYHbBINA U BTOPUUHBIN aKTUBHBIA TPaHCTIOPT).
[TonynponuiiaeMocTh MeMOpaHbl. PaboTa HaTpuii-KameBoro Hacoca. DHZIOLUTO3:
MMHOLIUTO3, (paroruros. JK3o1uTo3. KietouHas creHka. CTpyKTypa ¥ (yHKLAA
K/JIeTOYHOU CTeHKHU pacTeHUH, rpruboB.

Huroria3ma. L{uro3ons. Llurockenet. [IBrmkeHre LUTOIIa3Mbl. OpraHoOU/Ibl KJIeTKH.
OpHOoMeMOpaHHbIe OpPraHOW/IbI KJIETKH: SHZOIUIa3MaTuueckas cethb (OT1C), armapar
Tonb KU, TM30COMBI, UX CTPOeHre U GyHKIMY. B3anMocBs3b offHOMeMOpaHHbIX
OpraHouzioB KyieTkd. CTpoeHre rpaHy/IsIpHOro peThkynyma. CUHTe3 pacTBOPUMBIX
GeskoB. CHHTe3 K/IeTOUHBIX MeMOpaH. ['1akuii (arpaHy/isipHBbIi)
SH/I0T/Ia3MaTHYe CKUK peTUKynyM. CekpeTopHasi GyHKLus armnapara [onbmpku.
TpaHcnopT BeljeCTB B K/leTKe. Bakyony pactuTenbHbIX K1eToK. KieTouHbli COK.
Typrop.

[TosryaBTOHOMHBIE OPraHOWABI KJETKHU: MUTOXOH/PUH, T1aCTHA/BL.

Crpoenue U (yHKLIMM MUTOXOH/PUI U T1acTU/,. [lepBruuHbIe, BTOPUYHBIE U CJIOXKHBIE




M1aCTH/bI (POTOCUHTE3UPYIOLIUX 3YKapHOT. XJI0POIIaCThbl, XPOMOILIACTHI,
JIeWKOTI/IaCThI BBICIIIUX PACTeHUM.
Hemem6paHHbie opraHou/ibl KineTkd CTpoeHue U QyHKIMU HeMeMOpaHHBIX
OpraHou/10B KjaeTkd. Pubocomel. MukpoduaameHTsl. MblilieyHble KJIeTKH.
Mukpotpy6ouku. Knetounsiii LieHTp. CTpoeHre U JBMKeHHe KT'YTUKOB U PeCHUYEK.
MukpoTpy6ouky ruToriasmel. LleHTpross.
S1npo. Obonouka spa, XpOMaTHH, KapuoIuia3ma, siipbILLKY, UX CTpOeHHe U (PyHKLUH.
SlnepHbIii GesTKOBBIN MaTpHKC. [IpoCcTpaHCTBEHHOE PACIooyKeHHe XPOMOCOM B
nHTepdasHoM sifipe. benku XxpomaTiHa — TMCTOHBI.

KsieTouHble BKItoueHus1. CpaBHUTe/IbHAsL XapaKTePUCTUKA K/IeTOK 3YKapruoT

PaCTUTeTbHOM, )KUBOTHOMW, TPUOHO)

2.4

AccuMunSLMs U JUCCUMUIISLIVS — [IBe CTOPOHBI MeTabom3ma. Tumbl o6MeHa
BeIIleCTB: aBTOTPO(HBIN 1 reTepoTpodHBIN. YUacTre KHCI0poJa B 00MeHHbBIX
rpoiieccax. JHepreTuueckoe obecrieueHre KieTKy: ripeppaitieHre AT® B 0OMeHHBIX
nipotieccax. PepMeHTaTUBHBIN XapaKTep peakiuii KJIeTOUHOTO MeTabonr3ma.
depMeHTEI, UX CTPOEHHe, CBOMCTBA U MeXaHU3M JieiicTBUsl. KodepmeHThl. OTiinuus
(hepMeHTOB OT HeOpraHWYeCKUX KaTaau3aTopoB. benku-akTuBaTopel U OesKu-
UHTUOUTOPBL. 3aBUCHMOCTh CKOPOCTH (hepMEeHTAaTUBHBIX PeakIfii OT pa3/IuuHbIX
(hakTopos.

[TepBUUHBIN CHHTE3 OpraHMYeCKUX BelecTB B KiaeTke. @oTtocuHTe3. Ponb
XJIOPOIJIACTOB B mpotiecce poTocuHTe3a. CBeToBasi M TeMHOBasi (asbl.
[TpopykTrBHOCTE (poTOCHHTe3a. BiivsiHMe pa3nnyHbIX (PaKTOPOB Ha CKOPOCTH
¢orocuHTe3a. 3HaueHHe HOTOCHUHTE3A.

XemocuHTe3. PazHooOpasuie opraHu3MoB-XeMOCUHTETUKOB: HUTPU(DULIUDPYIOILIVe
OakTepuu, keye300aKTepyur, CepodaKTePUH, BOZOPO/IHbIE OAaKTepUU. 3HaUeHHe
XeMOCHHTe3a.

AHaspobHbie opraHu3mbl. Buzbl 6poxkenusi. [IpoayKThl OpoyKeHHUsT U UX
HCTIO/Tb30BaHKe YesIoBeKOM. AHapOOHbBIE MUKPOOPTaHU3MbI KaK 00beKThI
O6UOTeXHOJIOTHH U BO30OyauTemM 6osie3Hei.

Aspo6HbIe OpraHU3Mbl. DTarlbl SHEPreTHUYeCcKoro oomMeHa. [1orOTOBUTETBHBIN 3Tarl.
['muKosn3 — 6eCKUC/IOPOAHOE paciijeryieHre TTFOKO3bI.

brioniornueckoe OKMcIeHNe, WK KJIeTOYHOe JibIxaHre. Posb MUTOXOHZPUI B IpoLjeccax
Oriosoruueckoro okucaeHus. L{ukmuueckre peakiuu. OKUCUTETbHOE
(bochopunmupoBanue. [TpermyiiiectBa a3poOHOT0 MyTH 0OMeHa BeleCcTB Tiepe,

AHa3pOOHBIM. J(HEKTHBHOCT SHEPreTUUeCKOro oOMeHa

2.5

Peakijuu maTpruHOro cuHTesa. [IpMHLMIT KOMIIEMEHTapHOCTH B peakLUsIX
MaTpUYHOTO CUHTe3a. Peanu3aiivs HacneqcTBeHHON nHbopMaluu. ['eHeTUuUeCKUiA KO,
ero cBoiicTBa. TpaHCKpUIILYs — MaTpUuHbIi cuHTe3 PHK. TTpUHIUITBEI TPaHCKPUIILIVK:
KOMILJIEMeHTapHOCTb, aHTUNAPa/IeJIbHOCTb, aCUMMETPUYHOCTD. TpaHCIsLUs U eé

sTanbl. Yuactve TpaHcnoptHeiXx PHK B 6uocuHTese Gesnka. YcinoBust 6uocuHTe3a




beska. KogrpoBanve aMuHOKHUC/IOT. Porb pubocom B GrocuHTe3e Gesika.
OpraHu3aiiysi reHoOMa y MPOKapyoT U 3YKapHOT. Pery/isiiiyis akTHBHOCTU T€HOB Y
npokapuoT. I'unote3a onepoHa (P. JKakob, K. MaHo). Perynsiius 06MeHHbIX
TPOLIeCCOB B KyeTKe. K/IeTOuHbIi romeocTas.

Bupychl — Hek/1eTOuHbIe (hOPMBI JKU3HU M 00/TUraTHBIE Mapa3uThbl. CTPOeHKE MPOCThIX
Y CJIO’KHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros.

BupycHble 3a60/1eBaHus YeslOBeKa, )KUBOTHBIX, pactenuit. CITM /I, COVID-19,

COLIMA/IbHbIE€ 1 MeAULIMHCKHE HpO6JIeMbI

KneTouHbli LUK, €ro nmepuosl U peryssius. HTepdasza u Muto3. OcobeHHOCTH
TMpOLIeCCOB, MPOTeKarIIKX B UHTepda3se. [loaroToBka KaeTKy K Jie/IeHUIO.
[MpecuHTeTHYeCKWi (MTOCTMUTOTUYECKHUH), CHHTETUUE CKUM U TTIOCTCUHTeTHYe CKUN
(TIpeMUTOTHYEeCKUI) TTepro/ibl UHTepdasbI.

Marpuunsbiii cuHte3 JHK — pernmukarnms. [Ipuniuns! pernkanum JHK:
KOMILJIEMEHTapHOCTb, MOJIyKOHCEePBATHBHBIN CUHTE3, aHTUIapasie/lbHOCTb. MexaHu3m
pervmmkanuu THK. Xpomocomsl. CTpoeHre xpoMocoM. TesioMepsl ¥ TesioMepasa.
XPpOoMOCOMHBIY HAOOP K/IeTKH — KapUOTHIL. [IUTIONJHBIN 1 TaryonuiHbIA HabOoPEI
xpomocoMm. ['omoniornuHbie XxpoMocoMbl. [1010Bble XPOMOCOMBI.

Henenvie knetku — MuTo3. CTaju MMTO3a Y IPOMCXOAAIME B HUX NPOLIeCChl. TUIbI
MHTO3a. KaprokuHes U IUTOKKWHe3. buosiornyeckoe 3HaueHue Myuto3a. Perysaiys
MHUTOTHYECKOTO I[MK/Ia K/eTKH. [IporpaMMupyeMasi KjieTouHasi Tubesib — aroriTos.

(DYHKI_H/IOHEU'HJHEIH reHOMUKa

OpraHy3M Kak Ouosiorndyeckasi CcTeMa

OpHOK/IeTOUHBIe, KOJIOHWA/IbHBIe, MHOTOKJ/IETOYHbIe OPraHU3Mbl 1 MHOTOTKaHeBble
OpraHU3MBl.

@opmbI pa3MHOKeHUsT OpPraHU3MOB: Oecriosioe (BK/ItOUasi BereTaTUBHOE) U TTOJIOBOE.
Buipl 6ecrionoro pasMHOXKeHUs1: TIOUKOBaHKe, CIIOPY/IsLus, (parMeHTaLus,
KJIOHUpOBaHUe.

[TonoBoe pasamHokeHue. [1o/10BbIe K/I€TKU, UM TaMeTbl. Meiio3. CTazuu Melio3a.
[ToBeseHue xpomocoM B Metio3e. Kpoccunrosep. bronornueckuii cMbIC Melio3a 1
T10JIOBOTO IpoLjecca. Menos 1 ero MecTo B )KU3HEHHOM LIMKJ/Ie OPraHU3MOB.
ITpen3apogpiiieBoe pasButre. ['ameToreHes y >kMBOTHBIX. [10/10BbIe Kese3bl.
O6pa3oBaHue 1 pa3BUTHeE TOJIOBLIX K/1eTOK. CriepmaroreHe3 v ooreHe3. CTpoeHue
TO/IOBBIX K/1eToK. Oryiof0TBOpeHre ¥ SMOPHOHA/IbHOE pa3BUTHE XUBOTHBIX. Crioco0bl
OIUIOZIOTBOPEHMUs: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHnes.

WnuByyansHOe pa3BUTHe opraHn3MoB (oHToreHe3). Crazuu smbproreHesa
JKMBOTHBIX (Ha TIpuMepe JSryiiku). Ipobsenue. Turbl ipobienHus. OcobeHHOCTH
Ipo0bsieHNsT M/TEKOTIMTAIOIMX. 3apOAbILIeBble TUCTKH (TaCTPy/IsALys). 3aK/iagKa
OpraHOB U TKaHel M3 3apOo/iblllIeBbIX TUCTKOB. B3arMHOe BMsiHUe yacTel

Pa3BUBAIOILIETOCS 3apo/biiia (AMOpHOHaMbHAs UHAYKIWS). 3aK/IaKa IIaHa CTPOeHHsT

JKUBOTHOT'O KaK pe3y/bTaT hepapxuuecKuX B3auMO/elCTBHIM TeHOB. BivsHue Ha




9MOpUOHA/TbHOE Pa3BUTHE Pa3/IMUHBIX (DAKTOPOB OKPY’KaroIlel Cpe/ibl.

Poct 1 pa3BuTHe )KUBOTHBIX. [TocTaMOpHroHabHBIN Tiepuo. [IpssMoe U HerpsiMoe
pa3BuTHe. Pa3BuTre ¢ MeTaMopd030M y 6eCrO3BOHOUYHBIX U TO3BOHOUHBIX )KUBOTHBIX.
Buonoruueckoe 3HaueHue MPSIMOTO M HEMPSIMOTO Pa3BUTHS, X PacIpOCTPaHeHue B
ripupojie. TUTIbI pocTa KUBOTHBIX. DaKTOPHI PETrY/ISLIMMA POCTA KUBOTHBIX U UeloBeKa.
Cra/ivuy MOCTIMOPHOHA/ILHOTO PAa3BUTHS Y )KUBOTHBIX M UesioBeka. [leprozibl
OHTOreHe3a yeyioBekKa.

Pa3MHOKeHUe U pa3BuTHe pacteHuit. ['ametoduT u criopodut. Metio3 B )KU3HEHHOM
[rKie pacteHuid. O6pa3oBaHMe CTIOp B Mpoljecce Metio3a. [ameToreHe3 y pacTeHUH.
Or10I0TBOPEHKE U Pa3BUTHE PaCTUTE/IBHBIX OpraHU3MoB. [IBoMHOe OTI0Z0TBOPEHHEe Y
[[BETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE CeMeHU. MeXaHU3Mbl Pery/siuy

OHTOI'€HEe3a y paCTEHI/Iﬁ N )KUBOTHBIX

3.2

IcTOpYs CTAHOBJIEHHUSI U PAa3BUTUSI TeHETHUKU KaK HayKu. OCHOBHbIE reHeTUUYeCKUe
MOHATHS U CUMBOJIbI. | OMOJIOTUUHBIE XPOMOCOMBI, ajiie/ibHble TeHbl, albTepHAaTUBHbIE
MPU3HAKK, IOMUHAHTHBIN U pelie CCUBHBIN MPU3HAK, TOMO3UT0Ta, reTepPO3UroTa, UhCTas
THYS, TUOPU/IBI, TeHOTHT, (heHOTUN. OCHOBHBIE METO/bI TEHETUKH: THOPUI0/IOTUeCKUH,

HHTOHOFHQECKHﬁ, MOJIeKYJ'IﬂpHO-FEHETI/I‘-IECKI/Iﬁ

3.3

MoHorubpugHoe ckpelrriBanue. [TepBblit 3aKk0H MeH e/t — 3aKOH eZIMHO00pa3sus
ruOpHUIOB TIEPBOTO TOKOJIeHus1. [IpaBusio JOMUHUPOBaHUs. BTopoii 3akoH MeHenst —
3aKOH pacIIleryieHys: MPU3HaKoB. [IUToioruueckrie 0CHOBbI MOHOTHOPHIHOTO
CKpeluBaHus. ['MroTe3a yuCTOTHI ramer.

AHanu3upyroliee ckpelruBaHve. [IpoMe)KyTOUHbBINM XapakTep Hac/ie0BaHUsI.
PaciuenyieHre 1ipyM3HaKOB IIPY HETIOJTHOM JJOMUHUPOBAHUH.

[OurubpugHoe ckpeluBaHue. TpeTuii 3akoH MeH/ie/isl — 3aKOH He3aBUCUMOTO
HacJieIoBaHUsI TIPU3HAKOB. LUTO/IOrHYeCcKrie 0CHOBBI AMTUOPUIHOTO CKPEIMBAHUS.
CueryieHHOe Hac/leZioBaHHe TIpU3HAKOB. PaboTel T. Moprana. CiierisieHHOe
HacJ/ieJOBaHUe T'eHOB, HapyLLeHWe CLeT/IeHHs MeXXy reHaMu. XpPOMOCOMHasi TeOpUst
HAaC/1eJCTBEHHOCTH.

[eHeTuKa 1oJsia. XpOMOCOMHbBIM MeXaHW3M OIlpe/ie/ieHus 1o/ia. AyTOCOMBI U TI0JI0BbIe
XpOMOCOMBI. [OMOramMeTHbIM ¥ reTeporaMeTHbid 1o/l ['eHeTUUeCKasi CTPyKTypa
TI0JIOBBIX XpOMOCOM. HacsiejoBaHve TIPU3HAKOB, CLIETIJIEHHBIX C T0JIOM.

[eHOTHMIT KaK 1]e/I0CTHas cuctema. [1elioTponus — MHO)KeCTBEHHOe JIeliCTBUe reHa.
[MHo)KecTBeHHbIHM anenu3M. Blaumo/eiicTBie Heasle/bHbIX TeHOB.

KOMI’I]IEMEHT&IPHOCTB. OINCTAa3s. HOJII/IMepI/IH

3.4

B3aumogeiicTBre TeHOTUIA U Ccpefibl TIpU (hopMupoBaHuu eHoTHITa. MI3MeHUUBOCTh
npu3HakoB. KauecTBeHHbIe U KOIMYeCTBeHHbIe TIPHU3HAKW. BU/Ibl N3MeHUHMBOCTHU:
HeHac/e/[CTBEeHHasl U Hac/le[iCTBeHHasl.

MopudukaliioHHasi U3MeHYMBOCTb. Posib cpesibl B (hOpMUPOBaHUN MOAU(PUKALIMOHHOM
r3MeHUMBOCTU. HopMa peakiiuu ripu3Haka. BapualiioHHbIN psifi ¥ Bapyal[iOHHasT

kpuBas (B. VoranHceH). CBoiicTBa MOAU(DUKALIMOHHOW M3MEHUMBOCTH.




[leHoTHnMueckast U3BMeHUMBOCTb. CBOMCTBA TeHOTUNMYECKOW U3MEHUUBOCTH. Bubl
reHOTUITYe CKOM M3MEHUMBOCTH: KOMOWHATHBHASs, MyTallMOHHASI.

KomOuHaTHBHAsi U3MEHUMBOCThL. Meii03 1 T0/I0BOM TPOIiecC — 0CHOBAa KOMOWHATUBHOM
M3MEHUMBOCTU. Posib KOMOMHATUBHOW M3MEHUMBOCTU B CO3[JaHUN TeHETUUYECKOTO

pa3Hoo6pa3I/151 B IipeJiesidX O4HOro Bujd.

yTalMOHHAasl U3MEeHUMBOCTb. Buzibl MyTal[ii: reHHbIe, XPOMOCOMHbIE, TeHOMHBIE.
TOHTAHHbIE U MHAYLIMDOBaHHbIE MyTalluU. SllepHble U LIUTOM/Ia3MaTuueCcKrue MyTaljuu.
OMaTrhueCcKue U MojoBble MyTalyy. [IpyunHbI BO3HUKHOBEHHUsI MyTalMid. MyTareHsl U
X BJ/IMSIHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTaLIMOHHOTO TIpoLjecca. 3akoH
OMOJIOTHYEeCKUX PSIZIOB B Hac/iecTBeHHOM n3MeHurBocTU (H.U. BaBunos). BHesinepHas

3MEHUYMBOCTb U HAC/1eJCTBEHHOCTb

3.5

H\(/’apuomn yesioBeKa. MexayHapozHas IporpaMMa UCC/IeZj0BaHusl TeHOMa YesloBeKa.
eTO/bl U3yUeHUsI TeHeTUKH Ue/loBeKa: reHeasioruueCKui, O/M3Her0BbIH,
LUTOreHeTHYeCKUU, TIOMY/ISILIMOHHO-CTaTUCTUYe CKUH, MOJIEKY/IIPHO-TeHeTUUe CKU.
CoBpeMeHHOe olpe/ie/ieHle FeHOTHIIA: [IOJTHOTeHOMHOe CeKBeHUPOBaHue,
reHOTUIIMPOBaHKUe, B TOM uuciie ¢ romolsto [111P-ananusa. HaciencrseHHble
BabosieBaHus yesioBeKa. ['eHHbIe I XPOMOCOMHBIe 60s1e3HU yesioBeKa. bosnesnu c
HaC/Ie[JICTBEHHOM NPepacIio/IOKeHHOCThI0. 3HaueHre MeJULIMHCKOM TeHeTUKY B

[MpeJOoTBpAllleHUH U JIeHeHWH I'eHETHYeCKUX 3a00/eBaHMi yenoBeKa. CTBOJIOBBIE K/IETKU

3.6

[JoMmecTuKaLys U cesleKLUs. 3apoXKeHue celeKLUy U JoMecTuKaluu. Yuyenue H.U.
BaBuioBa o 1ieHTpax MPOUCXOX/AeHUsI U MHOT000pa3us Ky/IbTYPHBIX pacTeHU. Posb
ceseKLUM B CO3[JaHUM COPTOB paCTeHUM U NOPO/, )KUBOTHBIX. COPT, Opozia, LITaMM.
3aKOH rOMOJIOTUYeCKUX PSJ0B B HacaeACTBeHHOW n3mMeHunBocTy H.W. BaBusoga, ero
3HaueHHe J1Jisi CesIeKIMOHHOU PabOThI.
MeTozb! cesleKIMOHHOM paboThl. ICKyCCTBeHHBIN 0TOOP: MacCOBBIN U
VWH/AVBU/YabHBIM. JTarbl KOMOMHALIMOHHOM ceneKIny. VIcIbITaHre MPor3BoAUTe el
10 oToMCTBY. OTOOP IO TEHOTHITY C TIOMOIL[BIO OLIeHKH (peHOTHUIIa TIOTOMCTBA U 0TOOP
I10 TeHOTHUILY C romolbo aHaausa JTHK.
W cKyccTBeHHBIM MyTareHe3 Kak MeTO/, CeIeKLIMOHHOM paboThl. PafnaljuoHHbIN 1
XUMUYeCKUI MyTareHe3 Kak UCTOUHMK MYTal[1il y Ky/IbTYPHBIX (JOPM OPraHMU3MOB.
Vicriosmb30BaHWe e HOMHOTO Pe/JaKTHPOBaHKs U MeTOI0B pekoMbrHaHTHBIX [JHK asist
TI0/IyYeHUs] UCXOHOI'0 MaTepuraria Jijisi CeJIeKL{UU.
[TonyyeHue mommIuion10B. BHyTpuBHAOBas rubpuan3aius. biu3kopoacTBeHHOe
CKpellyBaHye, WiM MHOpUAVHT. HepoacTBeHHOe CKpellyBaHue, WX ay TOPH/IUHT.
['eTepo3uc U ero NpuuuHeL. Vcrosnb3oBaHue rereposuca B cejeKuuu. OtganéHHas
rubpuansanys. [IpeofioneHue Gecrioust MeXXBUOBBIX TMOPUOB. JOCTIKeHUS

Ce/IeKL1H paCTeHHI‘;I 1 J)KMBOTHBIX

3.7

O6’I)€KTI:I, HCII0J/Ib3yeMEbIE B 6I/IOTEXHOJ'IOFI/II/I, — KJIETOUHbIE U TKAHEBLIE KYJ/IBTYDBhI,
MHMKPOOPTdHU3MbI, UX XdPAKTEPUCTHUKA. Tpa,[[I/IL[I/IOHHaH OUOTEeXHOJIOTHS:

XJ'IE6OH€‘—I€HI/IE, nojsiyuyeHre KMC/JIOMOJIOUYHBIX TIPOAYKTOB, BUHOeJ/IHE.




Mukpobuonornueckuii cuHTe3. O0BeKTEl MUKPOOHOIOTHUeCKUX TEXHOJIOTUH.
[Tpou3BoAcTBO GenKa, aMUHOKHC/IOT U BUTAMUHOB. VICKyCCTBEHHOE OTUIO[0TBOPEHHE.
PekoHCTpyKLIMA AWLIEK/IeTOK U KJIOHUPOBaHHUe KUBOTHBIX. MeTo/ TpaHCI/IaHTaLluu
s/ep KJIeTOK.

X pOMOCOMHas M reHHasi UH)KeHepusi. VICKyCCTBeHHbIM CHTe3 reHa U KOHCTPYHpPOBaHUe
pekombuHaHTHBIX [JHK. [locTiykeHus ¥ TIepCIIeKTUBBI XPOMOCOMHOM 1 TeHHOM

MH)KeHepHH. MEAHL[I/IHCKI/IE 01OTeXHOIOTUH. VCII0/1b30BaHKe CTBOJIOBBIX K/IETOK

CricteMa ¥ MHOroobpasue opraHnuecKoro Mupa

4.1

Buonoruueckoe pasHooOpasue opraHu3MoB. CoBpeMeHHasi CUCTeMa OpraHU4yeCcKoro
mupa. [IpuHLMIIE Kaccudukaum opraHu3MoB. OCHOBHbIE CUCTeMaTUuyeCKue rPYyTIbl
OpraHu3MOB.

(OCoOeHHOCTY CTPOEHHUS U JKU3HEAEATeTbHOCTH OFHOK/IETOUHBIX OPraHu3MoB. bakTepuu,
ApXeH, OFJHOK/IeTOUHbIe TPUOBI, OIHOK/IETOYHbIE BOZOPOC/IH, APYTHE POTUCTHI.
[KosioHMabHble OpraHu3Mbl. [IBryKeHHe OZJHOK/IeTOUHBIX OPraHW3MOB: aMEOOU/IHOE,
PKTYTHKOBOE, peCHUYHOe. 3all{iTa Y OfHOK/IeTOUHbIX OPraHU3MOB. Pa3ipa)KuMoCTh y

OJHOKJ/IETOYHBIX OPraHMU3MOB. Takcucel

4.2

[MHoroKIeTOUHBIE pacTeHHs. B3auMOCBSI3b YacTeil MHOTOK/IETOYHOTO OpraHu3Ma. TkaHwH,
OpraHbl ¥ CUCTeMbI OPraHOB MHOTOK/IETOYHOTO opraHr3Ma. OpraHusm Kak eJJiiHOe LieJioe.
Tkanu pacTeHui. TUTIBI pacTUTEBHBIX TKaHel: 00pa3oBaTe/bHas, TIOKPOBHas,
MPOBO/AILAsi, OCHOBHAsI, MexaHWJecKasi. OcoOeHHOCTH CTpoeHus], QYHKLMN 1

Pacro/ioyKeHus1 TKaHel B OpraHax pacTeHUM

4.3

BererarvBHble 1 reHepaTBHbIe OpraHbl pacTeHU. @YHKIIMU OPraHOB U CUCTEM
opraHoB. Kapkac pacteHuii. /|Br>keHre MHOTOKJ/IETOUHBIX paCTeHHI: TPOMH3MBI U
Hactuu. [loroieHre BoJpl, yI/IEKUC/IOTO Ta3a U MUHEPa/IbHbIX BeleCTB paCTeHUSIMHU.
Hbixanue pactenuil. Ingdysus ra3oB uepes NoBepxXHOCTb KJIeTKU. TpaHCIIOPTHbIE
CUCTeMbl pacTeHUW. BrijjesieHne y pacTeHu. 3aljUTa y MHOIOK/IETOUHBIX PACTeHUM.
Kytukyna. CpesicTBa naCCMBHOW Y XMMUUECKOW 3al{uTbl. OUTOHLIU/BI.
Pa3paKuMOCTb U pery/siusi y OpraHusmoB. Pa3pa)xuMocCTe U perynsgus y

MHOI'OKJ/IETOUHBIX paCTEHHﬁ. PocToBrIe BeljeCTBa U UX 3HAYEHHE

4.5

[MHorok/ieTouHble >KUBOTHbIe. B3aMOCBsA3b UacTeii MHOTOK/IETOUHOTO OpraHusMa. TKaHu,
OpraHbl U CCTeMbl OPraHOB MHOTOKJ/IETOYHOTO OopraHu3ma. OpraHu3M Kak efjJuHoe 1ieJioe.
[‘lomeocTa3. TkaHU KMUBOTHBIX Y YesiOBeKa. THUITbl )KUBOTHBIX TKAHEW: SMUTe/ThaIbHasl,
CoeIMHUTeJIbHAs, MblllIeyHasi, HepBHasi. OcobeHHOCTH cTpoeHUs, GYHKLWN U

[PDACITOJ/IOKEeHUS TKaHell B OpraHax >XMBOTHLIX U UeJIOBEKa

4.6

OpraHbl ¥ CUCTeMbI OPTaHOB KUBOTHBIX. PYHKI[MM OpPraHOB U CUCTeM OpraHoB. Omnopa
Tesa opraHu3MoB. CKeJsleTbl OJHOK/IETOUHBIX ¥ MHOTOK/IETOYHBIX YKUBOTHBIX.
Hapy>xHbIl1 1 BHyTpeHHUH cKeseT. CTpOeHHe Y TUIIbI COeJUHEHUs KOCTel.

JIBI>KeHre MHOTOK/IETOYHBIX JKUBOTHBIX. [InTaHue )KMBOTHBbIX. ITuTanue

ITIO3BOHOYHBIX >KMBOTHBIX. ,Z[I:IXaHI/Ie >KUBOTHBIX. KoxkHOE AbIXaHHe. }Ka6epHoe 44




JIETOUHOE JbIXaHue.
[IpIxaHue 103BOHOYHBIX KMBOTHBIX. JBOJTFOL[MOHHOE YCIIOKHEHHE CTPOEHUS JIErKHX
T03BOHOYHBIX KUBOTHBIX. JlbIXaTesibHast CUCTeMa uesioBeKa. MexaHU3M BeHTU/ISIIIUN
NETKUX Yy MITUL] U MJIEKOTIMTAIoL[MX. TpaHCHOPT BelleCcTB Y OpraHu3MoB. TpaHCIIOpT
BeII[eCTB Y JKUBOTHBIX. KpoBeHOCHasi cucTeMa U eé opraHbl. KpoBeHOCHast cucTema
MO3BOHOYHBIX YKMBOTHBIX. Kpyry KpoBoOOpaItiieHusi. DBOJIIOIMOHHBIE YCIOKHEHHUS
CTPOeHHUs1 KPOBEHOCHOM CHCTeMbI I03BOHOUHBIX KUBOTHBIX. BbIzleneHue y
opraHu3moB. BriziesieHue y xKMBOTHBIX. COKpaTUTe/IbHbIe BaKyo/au. OpraHbl
BbizlesieHus1. CBsi3b TIOIOCTH TeJla C KPOBEHOCHOM U BbIZIENTUTeTbHOM CHCTeMaMHu.
BhiziesieHre y TTO3BOHOUHBIX XKMBOTHBIX. 3alllUTa y MHOTOK/IETOUHBIX KMBOTHBIX.
[ToKpOBBI U WX MPOU3BOJHBIE.
Pa3apa>kuMOCTb U pery/silivsi y OpraHu3MoB. Pa3ipaKuMOCTh Y OHOK/IeTOYHBIX
opraHu3moB. Takcuchl. Pa3ipa)KUMOCTb U perysisilivs y MHOTOK/IETOUHBIX PaCTeHUH.
PocToBble BellleCcTBa U X 3HaUeHHe.
HepBHas cucteMa U pedhieKTOpHast pery/siliisi Y MHOTOKJ/IETOUHBIX )KUBOTHBIX.
HepBHas crcteMa U eé 0T/esibl. DBOIOLMOHHOE YCI0XKHEHUe CTPOeHHsl HepBHOM
CUCTEMBbI Y KUBOTHBIX.
PazpaboTKa a/iropuTMOB U Iporpamm i1t 3hheKTUBHON (yHKI[MOHATLHOW aHHOTAIU
reHOMOB, TPAaHCKPUITTOMOB, TTPOTEOMOB, MeTab0JIOMOB MUKPOOPTraHU3MOB, paCTeHHUH,

PKMBOTHBIX M Ue/IOBEKd

OpraHu3M 4esioBeKa U ero 3/10pPOBbe

5.1

OpraHbl ¥ CUCTeMbI OPraHOB uesioBeKa. OT/e/bl FOJIOBHOTO MO3ra IMO3BOHOUHBIX
PKUBOTHBIX. Peiekc u pedriekTopHast fyra. besyc/ioBHbIe 1 yC/I0BHbIE peieKChl.
["'yMopasibHasi perysisilusi ¥ 9HJOKPHUHHAsI CUCTeMa >KMBOTHBIX U YesioBeKa. JKese3bl
SH/IOKPUHHOM CHUCTeMbI U UX TOPMOHBI. [lelicTBHe TOpMOHOB. B3anMOCBsA3b HEPBHOM U
SH/I0KPUHHOM cucTeM. ['mnoranamo-runogusapHas cucrema. Pediekc v pediekTopHast
nyra. be3ycoBHbIe U yCI0BHbIE pedieKChI

5.2

BaiuTa opranu3mMa ot 6osiesHell. IMMyHHasi cuctema yesnoBeka. KneTounslit 1
r'yMOpa/IbHBI UMMYHUTET. BpOXKIEHHBIHN, TPUOOPETEHHBIN Criel(pruUeCKUi UMMYHUTET.
Teopust KIOHa/IbHO-CesleKTUBHOr0 UMMyHHUTeTa (I1.0pnux, ®@.M.bepuet, C.ToHeraga).
BocranvresbHble OTBeTHI OPraHM3MOB. Posib BpOXKIEHHOIO UMMYHHUTETa B Pa3BUTUU

CUCTeMHbIX 3a00/1eBaHUIl

5.3

[KpoBeHOCHas1 cuctema U eé oprasbl. Cep/lie, KPOBEHOCHbIE COCYyZbl U KPOBb. Kpyru

KpoBooOpatieHus. Pabora cep/ia u eé peryssiys

5.4

/IbixaHue yenoBeka. [Iuddysus ra3oB yepes MoBepXHOCTh K/IeTKU. JlbixaTebHas CUCTeMa

yesioBeKa. [IpIxaTesibHas [IOBEPXHOCTh. Perysius apixaHus. [IpixaTe/ibHble 00bEMBI

5.5

HI/IH_IEBapI/ITEIIBHaH CHrCTeMa 4esioBeKa. OT,ZLEJ'II::I MUIIEeBAPUTE/IbHOI'O TPAKTA.

HI/ILLIEBEIPI/ITEJ'IBHBIE JKeJjie3bl. BHYTPI/IHOJ'IOCTHOE W BHYTPHUKJ/IETOUHOE IMHIleBAPpEHNE

5.6

[IokpoBBI U UX TIpou3BOAHbIe. OpraHsl BeieneHus. Ilouku. CtpoeHue u




(byHKIMOHUPOBaHKe HedpoHa. PuibTpaLys, ceKpeLys 1 0OpaTHOe BcachiBaHHUe Kak

MeXaHU3MbI paboThI OpraHoB BhiJesieHus. OOpa3oBaHre MOUH Y YesioBeKa

5.7

,Z[BI/I)KEHI/IE ye/IOBeKa: MblllleyHas crucTtema. CKeeTHEIe MBIIIIBI U UX pa60Ta. CTPOEHI/IE‘ n

THUIIbI COeIMHeHNsA KOCTen

[Teopus sBoIrOLMU. Pa3BuTHe XU3HU Ha 3emiie

6.1

IBomoLoHHas Teopud Y. [JapsuHa. IIpeAnochiKy BOSHUKHOBEHUS JapBUHU3MA.
JKu3Hb 1 Hay4yHas JesTe/bHOCTEL Y. /lapBuHa.
[Byokyime cysbl 3BOIOLMY BUZOB 110 Y. /lapBUHY (BBICOKAast MHTEHCUBHOCTh
Pa3MHOKeHUsI OPraHKM3MOB, Hac/ieICTBeHHast U3MeHUHMBOCTb, 6opb0a 3a
CyIIleCTBOBaHUE, eCTeCTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
Odopmnenne cuHTeTUueckoi Teopuu 3Bomoiun (CTD). HeliTpasbHast TeOpUsi 3BOJTIOLIUM.
CoBpeMeHHast 3BO/TIOLIMOHHAst 610s10THs1. 3HaUeHre SBOJIFOLIMOHHON TeOpUU B

(bopMHpOBaHUM eCTeCTBEHHO-HAayYHOU KapTUHBI MUpa

6.2

[MTonynsuys Kak 31eMeHTapHas euHULIA 3Bo/toLMKA. CoOBpeMeHHbIe MeTO/bl OLIeHKU
reHeTHYeCKOro pa3HooOpa3usi ¥ CTPYKTYPhI OMy/isiiuid. Vi3MeHeHue reHodOHA
MOMYJISALIMY KaK 37IeMeHTapHOe 3BOJTIOLMOHHOE siBJieHre. 3aKOH FreHeThueCKOro
paBHoBecusi k. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhI (ABMKYILME CH/Ibl) SBOMIOLMU. MyTalMOHHbIN TpoLiecc.
KombuHaTvBHasi 13MeHUMBOCTb. [Ipetic reHOB — ciyyaiiHble HeHaripaB/ieHHbIe
M3MeHeHHs1 YacToT asuiesnieid B monynsauusx. dddekT ocHoBaress. Murpanum.
Vi3omsAiiyst onysisALuyi: reorpadryeckasi (MpoCTpaHCTBeHHas), OHMooruuecKast
(perposyKTHBHaSs).

EcTecTBeHHBIN 0TOOP — HaMpaB/ISIOIIMK (hakTop 3BosOLUHA. DOPMBI eCTeCTBEHHOTO
otOopa: JBWXKYIIWH, CTaOWUIM3MPYIOLHMA, pa3pbIBaOIIUI (AU3PYNITUBHEIN). [TonoBOM
otbop.

[Mpucnocob1eHHOCTb OPraHKU3MOB KaK pe3y/ibTaT MUKPO3BOTIOLIMK. Bo3HUKHOBeHMe
MPYCTIOCO0/IeHrH y opraHu3MoB. ApomMop¢o3bl 1 uanoaganTanun. [Ipumepsl
nipucrocobsennii y opranuamoB. OTHOCUTETBHOCTh MPUCTIOCO0IEHHOCTH
OpraHu3MOB.

Bug, ero kputepuu 1 CTpyKTypa. Bumoobpa3oBaHue Kak pe3y/bTaT MUKPOIBOTIOLUH.
W3onsaiys — kiroueBoit haktop BU000pa3oBanus. [1yTy U criocobbl
BH7I000pa30BaHMsL: a/ioniaTpuueckoe (reorpaduueckoe), CUMIIaTpHUUeCKoe
(9KOMIOTMUEeCKOE), «MTHOBEHHOEe» (TIONUIIOUAMN3aLyst, THOpuaAn3auys). J1iuTelbHOCTh
3BOJTIOLIMOHHBIX TIPOLIECCOB.

MexaHu3MbI (HOPMUPOBAHUS OHMOIOrMUECKOT0 pa3HOoOpasusl.

Posb 5BO/IOLIMOHHOM OHoI0rvK B pa3paboTke HayuHBIX METOAOB COXPAHEHUs
OriopazHo00Opa3usi. MUKPOIBOIOIMS ¥ KOSBOJIFOLIHS TTapPa3UTOB U MX X03sieB. MeXaHH3MbI

(hopMHpOBaHMsT yCTOMUMBOCTH K aHTUOMOTHUKAM U CTIOCOObI O0PBOBI C Hel

6.3

METO,E[LI H3y4YeHHA MaKpPO3BOJIFOIUH. IlaneoHTOMOrMUECKLIE MEeTO/IbI U3yUeHUsd




sBosttoLuu. [lepexoHbie (hOpMbI U (hUOreHeTUUeCKUe Psiibl OPraHK3MOB.
buoreorpaduyeckue MeTobl U3yuyeHus 3BooLnd. CpaBHeHUe (Jophl U (hayHbI
MaTepPHUKOB U OCTPOBOB. buoreorpaduueckue ob1acty 3emau. Buibl-3HAEMUKH U
PEJIUKTHI.

OMbOpuroiornuecKre U CpaBHUTETbHO-MOPGhO/IOTHYeCKHe METO/bI U3yUeHUsT
3BOJTIOL[MU. ['eHeTUUecKre MexaHU3Mbl IBOJTFOL[MY OHTOTeHe3a U MOsIB/IeHUs]
3BOJTIOLIMOHHBIX HOBIIIECTB. [OMOIOTHYHbIE Y aHAJIOTUUHBIe OpPraHbl. PyuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKY/IAPHO-TeHETUUECKUe, OMOXUMHUECKHE U
MaTeMaThyeCcKre MeTO/Ibl U3yueHHs 3BOJIOL[UH. [oMosiornyHble reHbl. COBpeMeHHbIe
METOZIbl TIOCTPOeHUsI (PUIOTeHeTHUeCKUX JiepeBbeB.

XPOMOCOMHLIG MyTall¥ U 3BOJIIOLIHNSA T€HOMOB.

OO61111e 3aKOHOMePHOCTH (TIpaBU/Ia) 3BoMOLMK. HeobpaTuMoCTh 3BOUTIOLIMU. AJaNTTUBHAs

pasvaiusi. HepaBHOMepHOCTb TEMITOB 3BO/OLIUN

6.4

HayuHble TUTIOTe3bI TPOUCXOKIEHNS KU3HU Ha 3emsie. AGHOTeHe3 U TaHCTIEPMUSL.
[loHayuHble TIpe/iCTaB/IeHNs O 3apOXKJeHUH JKU3HHU (KpealiuoHu3M). ['unoTesa
IOCTOSHHOI'O CaMO3apOXKAEeHUs )KU3HU U e€ orposepskeHue oneitamu @. Peay, JI.
Cnasnaniany, JI. Tlactepa. [TpoucxoxkjeHue >KU3HU U aCTPOOUOIOTUSL.

OcHoBHBIe 3Tarbl HeOpraHu4eckou 3Bomonuu. [1nanerapHas (reosnoruyeckas)
9BOMIOLIMSA. XUMUYecKasi 3BOJTIOLUs. AOMOTeHHbIM CUHTe3 OpraHnyeCcKuX BellecTB U3
Heopranuueckux. OmneiT C. Musiepa u I. FOpu. O6pa3oBaHue MoJMMepoB 13
MoHoMepoB. KoariepBatHasi rumore3a A./. OnapuHa, TuroTre3a nepBUYHOTO Oy/boHa
Ix. XongeiiHa, reHeTuueckas rurnotesa I. Ménnepa. Pu6osumsl (T. Uek) u rumnoresa
«vmupa PHK» V. I'nnbepra. ®opmrpoBaHue MeMOpaH v BO3HUKHOBEHHE TIPOTOK/IETKH.
Vcropus 3eMu u MeTozbl eé u3ydyeHus. Vickoraemble opraHAyeCKue OCTaTKU.
TeoxpoHonorus u eé MetoApl. OTHOCHUTebHast U aOCOTIOTHASI TeOXPOHOJIOTHSL.
[eoxpoHOOrMUecKas mKasa: S0HbI, 3pbl, IePUO/bI, STTOXHU.

HauanbHble 5Tarnbl opraHuyeckoy 3BomoLun. [losiBneHre 1 3BOMIOLMS MePBbIX KJIETOK.
OBomowus MeTabomi3Ma. BosHUKHOBeHMe mepBbIX SKocucTeM. CoBpeMeHHbIe
MHUKPOOHBIe OMOTUIEHKHM KaK aHaJIor 1epBbiX Ha 3emsie coobiriecTB. CTPOMAaTOMUTHIL.
IIpoKapHUOTBI ¥ 3yKapUOTHL.

[TpoucxoxkaeHre 3yKapyoT (cuMOuroreHes). DBOJIIOLIMOHHOE TTPOUCXOK/IeHe BUPYCOB.
[IpoucxoxaeHre MHOIOK/IETOUHBIX OPraHUu3MOB. BO3HUKHOBeHVe OCHOBHBIX IPYIII
MHOT'OKJ/IETOUHBIX OPTraHHU3MOB.

OcHOBHBIe 3Taribl 3BO/IIOLUU BbICIIUX pacTeHui. OCHOBHbIE apOMOP(}03bl paCTEHUM.
Beixop pactenuli Ha cyuy. [TosiByieHye CrIOpOBBIX paCTeHWH Y 3aBOeBaHUE UMU CYLLH.
CemeHHble pacTeHus. [IporcxokeHre IBETKOBBIX paCTEHUM.

OcHOBHBbI€ 3Tarlbl 3BOMIOLIMY )KUBOTHOTO MUpa. OCHOBHbIE apOMOP(03bl )KUBOTHBIX.
Benpckasi dhayHa. KeMOpHiiCKHI B3PBIB — ITOSIB/IEHNIE COBPEMEHHBIX THIOB. I1epBbie
XOpZiOBble )XUBOTHBIE. JKU3Hb B BOJe. JBOJIIOLMS [T03BOHOUHBIX. [IponcxoxkgeHve

ampubuii u pentrvid. [IporcxoxkieHre MIeKOMUTAOIUX U NTUL]. [IpuHImn




K/F0ueBoro apoMopdosa. OcBoeHre 6eCr03BOHOYHBIMU Y TT03BOHOUHBIMH YKUBOTHBIMU
CyLLU.

Pa3BuTHe K13HU Ha 3emJie 10 5paM U Mepruo/iaM: apxeil, MpoTepo30i, Maneo30Hu,
Me3030M, KaiiHo301. OO011jast XapaKTeprCTHKa KJIMMaTa | reo/IorMyeCcKUX MpoLjeccoB.
I[MosiBneHre U pacLiBeT XapaKTepHbIX OPraHU3MOB. Yr/ieobpa3oBaHue: ero YCI0BUs U
B/IMSIHYE Ha ra30BbIM cOCTaB aTMOC(epsl.

[MaccoBble BEIMUpaHUs — 9KOIOTUUeCKUe KPU3UChI NpoLLioro. [IpuunHel U criecTBUs

MdCCOBBIX BbIMI/IpaHI/II\/'I. COBpEMeHHLIﬁ 9KOJIOTHUUe CKUM KpHU3ucC, ero 0CobeHHOCTH

6.5

Pazgenbl v 3a/1aur aHTPOMOIOTUKU. MeTozibl aHTPOIOI0TuU. CTaHOB/IEHUE
TrpeJiCTaB/IeHU 0 MPOUCXOXKEeHNH uerioBeKa. CoBpeMeHHbIe HayUuHble TEOPUH.
CXO0ACTBO yesioBeKa € KUBOTHBIMU. CHCTeMaThueCKoe IT0JIOJKeHUEe YesloBeKa.
CBujeTenbCTBa CXO/CTBA Ue/IOBeKa C )KMUBOTHBIMU: CPaBHUTe/IbHO-MOP(OIOrnyeckue,
sMOpuonoruueckue, GU3N0I0ro-onoXxumMuueckre, moBegeHdyeckre. OT/INUMS yesioBeKa
OT KUBOTHBIX. [IpIMOXOXK/IeHMe U KOMILIeKC CBSI3aHHBIX C HUM IIPU3HAKoB. Pa3BuTue
TOJIOBHOTO MO3ra YU BTOPOU CUIHA/IbHOM CUCTEMBI.
JBwkyye cuibl (pakTopbl) aHTpOIOreHe3a: OHoIoruuecKue, CoLabHbIe.
CooTHollieHre OHMOOrMUeCKUX U COL[MA/IbHBIX (DAKTOPOB B aHTPOTIOTeHe3e.
OcHoBHBIe CTa/i¥ aHTPONOreHe3a. ABCTPa/IONUTEKN — IBYHOTHe NPeJIKU JIFOZeH.
YesioBeK yMeslblii, IlepBble U3rOTOB/IEHUS OPYAUN TpyZa. YesoBeK NpsMOXOIAILIMI U
TIepBbIN BBIXOZ, /Ttofiet 3a nipesienibl Apuku. YesoBek reiieib0eprekuii — o01uin
TIpe/JOK HeaH/lepTa/bCKOro YesloBeKa 1 yesioBeKa pasyMHOro. Yeosek
HeaH/lepTanbCKUM KakK BU/, JIFOAel X0I0LHOro KirMaTa. YesioBeK pa3yMHbIN
COBPEMEHHOTI0 THUIIa, [JeHUCOBCKUU UesI0BeK, 0CBOeHHe KOHTHHEHTOB 3a Ipefie/laMu
Adpuku.
OBOJMIOLMST COBPEMEHHOTO YesioBeKa. EcTeCcTBeHHBINM 0TOOP B MOMYJISILIMSAX YeTOBeKa.
MyTaluoHHbIM npotiecc U nonumopdusm. [TonynsuyoHHbIe BOJHEL, Apelid reHoB,
Murpatys u «3¢QpeKT ocHoBaTe Isi» B MOMYJISALMSAX COBPeMEHHOT0 Ye/loBeKa.
Uenoseueckue pacsl. [ToHsTHe 0 pace. Bonbline packl: eBporeorHas (eBpasuiickas),
ABCTpa/Io-HerponiHas (3KBaTOpHUasibHast), MOHTOJIOM/IHas (a3MaTCKO-aMepHKaHCKas).
BpeMs U IyTH paccejieHUs yesioBeKa I1o IiaHete. EAMHCTBO yenioBeueckux pac. HayuHas
HeCOCTOATe/IbHOCTh pacr3Ma. I1pucriocobieHHOCTh YesioBeKa K pa3sHbIM YCIOBUSM
OKpYy>Katollleli cpesibl. BnusiHue reorpacduyeckoii cpefibl U Apetida reHoB Ha MOP(OJIOTHIO

1 (b13UOJIOTHIO UesloBeKa

DKOCUCTEMBI U rnpucymyre M 3dKOHOMEPHOCTHU

7.1

Paszensl 1 3aaum 3Ko0rvU. CBSA3b 5KOJIOTHU C PYTUMU HayKaMH.
[MeToze! 3Kosmoruu. ITosieBbie HabmoAeHNS. DKCIIEPUMEHTBI B SKOJIOTHUH: TIPUPOJHbBIE U
tabopatopHble. MoeMpoBaHyie B KOIOTHH. MOHUTOPYHT OKPY>KaroIllei cpefbl:

lTOKa/TbHBIN, PErUOHATBHBINA U TI00a/TbHBIM

7.2

Okosornyeckure GakTopbl ¥ 3aKOHOMEPHOCTH UX AeiicTBus. Kinaccudukaiys

9KO/IOTMUeCcKUX (haKTOPOB: abMOTHUeCKKe, OMOTHUeCKHe, aHTPoIIoreHHbIe. O01Ire




3aKOHOMEPHOCTH [IeMCTBUS 3Ko/oruueckux (axkropos. [IpaBuno munrmyma (K.
[HInpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE Y CTEHOOMOHTHBIE
OpraHu3MBblL.

Abuotrnyeckue akropbl. CBeT KakK 3K0/ornueckuii ¢axkrop. [lelicTBre pasHbIX
yUaCTKOB COJIHEUHOTO CITeKTpa Ha OpraHu3Mbl. DKOJIOTHYeCKHe TPYIIbl PaCTeHU 1
JKUBOTHBIX T10 OTHOLLIEHUIO K cBeTy. CUrHa/ibHasi posib cBeTa. PoTonepuoarsm.
Temmneparypa Kak 3Kojioruueckuii ¢akrop. [lelicTBre TeMriepaTypbl Ha OPraHU3MBbI.
[TolikunoTepMHbIe U TOMOMOTEPMHbIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTePMHbIE
OpraHU3MBI.

Biia>KHOCTB Kak 3Kojorudeckuit pakrop. [IprcrocobsieHust pacTeHUH K MOAJeP>KaHuI0
BogHOTO OanaHca. Knaccudukaliysi pacTeHri 1o OTHOIIIEHHUIO K BOJIE.
I[MpucnocobneHus >KUBOTHBIX K U3MEeHEeHHI0 BOAHOTO PeKUMa.

Cpezpl 00uTaHMST OPraHU3MOB: BOZIHAs!, HA3eMHO-BO3/YIIIHAas, TOYBEeHHas1, [JTyOUHHast
TO/TIOUBeHHasi, BHyTpHOPraHu3MeHHasi. PU3HKo-XUMHdecKre 0COOeHHOCTH Cpei
obutanust opraHu3MoB. [IpuciocobeHust OpraHU3MOB K JKU3HU B pa3HbIX Cpefiax.
Bbuosnoruueckre puTMbl. BHelliHWe ¥ BHyTpeHHHe pUTMbL. CyTOUHbIE U TOAUUHBIE
putMel. [Iprcnocob1eHHOCT OPraHu3MOB K Ce30HHBIM U3MeHEeHUsIM yC/IOBUM >KU3HHU.
’KuzHenHsle popMbl opranr3MoB. [ToHsATHe 0 >Xru3HeHHOM (opme. JKu3HeHHbIe (OPMBbI
pacTeHWt: [iepeBbsi, KYCTapHUKH, KyCTapHUUKW, MHOTOJIETHHE TPaBbl, OFHOJIETHHE
TpaBbl. JKHU3HEHHbIe (POPMbI )KUBOTHBIX: THAPOOUOHTBI, Te0OMOHTBI, a3POOHOHTHI.
Ocob6eHHOCTH CTPOeHHs U 00pa3a >KU3HHU.

BroTrueckue ¢akTopbl. Bupl OMOTHUECKUX B3aMMO/EHCTBHINA: KOHKYPEHIIUS,
XUIITHUYECTBO, CHMOMO03 U ero ¢opmbl. [Tapa3utusm, Kooreparysi, MyTyasTu3m,
KOMMeHca/IM3M (KBapTHPAHTCTBO, HaxyieOHUUYecTBO). HeTpoduueckre B3aumMoedCTBYS
TOMUYecKue, popuueckre, pabpruueckue). 3HaueHre OUOTUUYECKUX B3aUMOZEUCTBUM ISt

CyIlleCTBOBAHUSI OPraHU3MOB B cpefie 06uTaHus. [IpUHIMIT KOHKYPEHTHOTO MCK/TFOUeHMUST

7.3

OKonornueckue XxapakKTepUCTUKY TIONy/sIiyu. TTonyssius Kak 6uosoruueckas
cucreMa. Posib HeOJHOPOAHOCTHU Cpefibl, (hr3UUecKuX OapbepoB U 0COOeHHOCTEH
6uosioruy BUJOB B POPMUPOBAHUM ITPOCTPAHCTBEHHOM CTPYKTYPhI TTOMYJISLIAM.
OcHOBHBIe noKa3aTe/y MOMYJIALUNA: YAC/IeHHOCTb, [VIOTHOCTh, BO3pPAacTHAas U I10/10Bast
CTPYKTYpa, POXK[aeMOCTb, TIPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIUSL.
OKosioruueckasi CTpyKTypa nomnyssiuu. OLieHKa YiC/IeHHOCTH TTony/asiiuu. JJuHaMuka
TIONYJISALIMY U e€ peryssiiusi. Buotrueckuii moteHuan nonyasuyud. MozaenupoBaHue
JWHAMUKU TTONy/siliuu. KpuBble pocTa yMceHHOCTH nony/siuyu. KprBbie
BbDKUBaHUS. Perysiys ync/ieHHOCTU NMONy/IsALWA: Posib (PAKTOPOB, 3aBUCSILUX U HE
3aBUCALLMX OT IJIOTHOCTHU. DKOJIOTUUeCKUe cTpaTeruu BUoB (r- u K-ctparerun).
[ToHsiTHE 006 3K0/IOTMYeCKOM Hullle BHa. MectoobuTaHre. MHOroMepHasi MOJieTb
sKojioruueckoi Huim k.M. XarurHcoHa. Pa3Mephl 3K0/I0rMueCKOW HUIIIH.

HOTEHL[I/IaJIbHaH " pea/iM30BdHHas HUIIN.

By Kak cucTema rnonyssityid. Apeasibl BUI0B. Buibl U UX >KU3HEHHbIe CTpaTeruu.




.?)aKOHOMepHOCTI/I rnoBejeHus 1 MI/IFpaL[I/II\/’I >KHBOTHBIX. broiornueckue MHBa3uU

Uy >KepOJHbIX BU/IOB

7.4

CoobriiectBa opraHu3MoB. brolieHo3 u ero cTpykrypa. CBsi3u MeXy OpraHu3MamMu B
buoreHo3e. DKocHcTeMa Kak OTKphITast cucteMa (A./x. Tencim). @yHKIMOHATBHbIE
6/10KM OpPraHU3MOB B 9KOCHCTEMe: MPOYLIeHThI, KOHCYMEHTHI, peyL[eHThI.
Tpoduueckue yporau. Tpodrueckue 1jenu U cetu. AOMOTUUECKHE OI0KH SKOCHUCTEM.
[TouBbI ¥ Wbl B 3KOCKCTeMax. KpyroBopoT BeljeCTB U ITOTOK SHePruu B 5KOCUCTEMe.
OcHOBHBIe 0Ka3aTe/v 3K0CUCTeMbl. bromacca ¥ poAyKLus. DK0JI0OTHuecKue
MTUpaMU/IbI urces1, 6MoMacChl ¥ SHepPTUH.

Harpap/ieHHbIe 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKI[eCCHU. [TepBHUUHbIE U
BTOPUUHBIE CYKL|eCCUU Y UX MPUYMHBI. AHTPOIOTeHHbIe BO3JEUCTBUS Ha CyKL[e CCUM.
KmimakcHoe coobiriectBo. briopazHooOpa3sue U 1ojHOTa KpyroBOpOTa BelleCTB —
OCHOBA YCTOMUMBOCTU COOOILECTB.

ITpupogHbIe 35KOCUCTEMBI. AHTPOIIOr€HHbIE SKOCUCTEMBI. ATPO3KOCHUCTEMA.
ArporeHo3. Pa3ninursg Mexxy aHTPOIOreHHbIMU U IPUPOAHBIMU 3KOCHUCTEMaMHU.
YpboskocucTeMbl. OCHOBHBIE KOMITOHEHTHI ypbo3kocrcTeM. ['opockas diopa 1
(ayHa. CuHaHTpOIMM3a1usi TOpoACKor (payHbl. bruonornueckoe v Xo3siiCTBEHHOE
3HayeHHe arpo’KOCUCTeM U YPOOIKoCHCTeM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS
OCHOBHBIX B3aUMOZeCTBUII OPraHU3MOB B 9KOCUCTEMaX.

[TepeHOC 5HEpPruy U BeleCTB MeXXy CMEXXHbIMUA SKOCHUCTEMaMHU. YCTOMUYMBOCTh
OpraHU3MOB, TIOMY/ISALMK U 9KOCUCTEM B YC/IOBHUSIX €CTeCTBEHHbBIX U aHTPOIOTeHHbIX

BO3/1eMCTBUM

7.5

buocdepa — obmierianeTapHasi 000/10uKa 3eMJIH, T7ie CyIeCTBYeT UK CyIieCTBOBasIa
>KU3Hb. Yuenue B.U. BepHajckoro o 6uocdepe. Obmactu 6rocdepsl U eé cocTaB.
JKuBoe BeriectBo 6rocdepsl ¥ ero GyHKIUH.
3aKOHOMEPHOCTH CyliecTBoBaHUs 6rocdepsl. OcobeHHOCTH OGHOCheph! Kak
rnobanbHOM 3KoCHUCTeMBI. [JuHaMuuecKoe paBHOBecre B Orocgepe. KpyroBopotst
BellleCcTB U OHoreoxuMuyecKue IUKIbI (YIiepoja, a3ota). PUTMHUUHOCTD SIB/IeHUH B
buocdepe.
3oHanmpHOCTL Guochepsl. [ToHsiTHE 0 GoMe. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA,
XBOWHBIE Jieca, CMelllaHHbIe U LITUPOKO/IMCTBEHHbIE Jieca, CTeIH, CaBaHHBbI, ITyCThIHY,
TPOIUUECKHUE JIeCa, BbICOKOTOpbsi. K/TMMaT, pacTUTe/IbHBIN U )KUBOTHBINA MUP OMOMOB
CYIIIH.

CTpyKTypa ¥ QYHKLIUS )KUBBIX CUCTEM, OLleHKa X pPeCypCHOTO TMOTeHLdasaa U

OriochepHBbIX QYHKIHIMA

7.6

OKonornyeckue KpU3MChl U UX MPUUKHBL. Bo3aelicTBre uenoBeka Ha buocdepy.
3arpsi3HeHUe BO3AYLIHOU cpeZibl. OXpaHa Bo3ayxa. 3arpsi3HeHue BOJHOM Cpe[ibl.
OxpaHa BogHbIX pecypcoB. PaspyiieHue roussl. OXpaHa [IOYBEHHbBIX peCypCoB.

3meHeHue Kmmara.

AHTPOIIOreHHOe BO3/|eMCTBUE Ha PaCTUTe/IbHbIN U )KUBOTHBINM MUp. OxpaHa




pPacTUTeNHHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXPaHbI PUPO/IbI.
Kpacabie kauru. Ocobo oxpaHsiembie TIpupogHbie TeppuTopud (OOITT).
BoTtaHuueckue cafpl ¥ 300/I0TMUeCKUe MapKy.

(OCHOBHbBIE IPUHLIMITBI YCTOMUMBOTO pa3BUTHS UeoBeueCTBa ¥ NpUpo/el. ParjrioHansHoe

[MPYPOAOIIO/Ib30BdHNE U COXPdHEHHE 010J/I0ruYe CKOro pa3HOO6p831/IH 3emnu




YUYEBHO-METONMYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPWAJIBI [IJIA YHEHUKA

METOINYECKUE MATEPUAJIBI VI YUUTEJIA

OUPPOBBIE OBPA3SOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

HoxymeHT yTBep>KaeH npoctout DL pykoBoauTensi YupexaeHus






